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EXECUTIVE SUMMARY
Introduction

This report provides a screening-level assessment of Massachusetts embayments at risk of
eutrophication. It estimates the nitrogen loadings to the study emnbayments and their ability to
eliminate nitrogen. For each embayment, nitrogen loading was estimated from non-point sources
(i.e., surface run-off, groundwater, and atmospheric deposition) and wastewater treatment plants
using methodologies consistent with prior studies in Massachusetts coastal areas (e.g., Buzzards
Bay Project, Cape Cod Commission). Non-point source contributions of nitrogen were estimated
using a land use analysis similar to Costa (1994) and Valiela ef al. (in press). The report assesses
embayment sensitivity using the Cape Cod Commission nitrogen sensitivity index (Eichner et
al., 1995). Nitrogen loading and nitrogen sensitivity estimates were combined to rank the
eutrophication potential of the study embayments. Based on these results, the authors provide
recommendations for future study and management of the embayments.

Methodology to estimate nitrogen loading
River estimates

To prevent gross overestimates of nitrogen loading, Massachusetts Bays Program (MBP) staff
requested that delineations of river watersheds end at the first upstream dam or impoundment (in
the case of the Merrimack River, the delineation ended at its tidally-influenced reach). In lieu of
modeling the various loss mechanisms, nitrogen loads into the marine system were estimated
using river flow and nitrogen concentration data. Data for these calculations were obtained from
Menzie-Cura & Associates, Inc. (1991).

Land use estimates

To estimate non-point source loadings of nitrogen, a land use analysis was performed for each
embayment watershed. The analysis combines watershed land use with nitrogen loading
coefficients. Land use data was obtained from MassGIS, a GIS system developed and
maintained by the Massachusetts Executive Office of Environmental Affairs (EOEA). Nitrogen
loading coefficients were derived for each MassGIS land use category using conservative
assumptions and data from various nitrogen studies. The loading coefficients account for various
non-point sources of nitrogen, such as fertilizer application and septic systems, and losses that
attenuate nitrogen concentrations, such as denitrification. To obtain non-point source nitrogen
loadings, the land use areas within a watershed (ha) were multiplied by their respective nitrogen



loading coefficients (kg ha'! yr'i). In addition. changes in land use and predicted future changes
in nitrogen loadings were evaluated using the methodology of Costa (1994).

Atmospheric deposition estimates

Atmospheric nitrogen loads directly onto embayment surfaces were estimated using wet and dry
depositional rates from Golomb et al. (1996).

Point source estimales

Effluent concentrations and flow were used to estimate nitrogen loadings from wastewater
treatment plants (WWTPs). Data for these estimates were obtained directly from facilities, EPA
National Pollutant Discharge Elimination System (NPDES) data, and Menzie-Cura &
Associates, Inc. (1991). To ensure that nitrogen inputs were not double-counted, non-point
source loading estimates (i.e., those based on land use analysis) were corrected to reflect the
percentage of homes that are publicly sewered.

Total loading estimates

To arrive at a total nitrogen loading for each embayment, the non-point and point source
estimates described above were summed. Total nitrogen loadings were used as part of the
evaluation process to rank embayments.

Ranking scheme

A ranking scheme was developed to evaluate the sensitivity of the study embayments to
eutrophlcation To rank nitrogen loadings, the loadings were normalized by embayment surface
area (kg ha" yr'"). Jaworski (1981) suggested a “permissible” nitrogen loading of 54 kg ha™

yr to minimize eutrophication of shallow (4 to 9 meters) nitrogen limited estuarine zones. In
addition, he prov1des estlmates of loadings for estuaries of varying trophic condition. Loadings
as high as 128 kg ha™ VT ' were reported for nitrogen limited estuaries that were non-eutrophic.
The normalized nitrogen loadings of the study embayments were ranked using this range of
values. Nitrogen loading rates limits have also been derived by the Buzzards Bay Project (BBP).
However, these limits are based on flushing (expressed as mass volume™ time'l) and therefore
cannot be directly applied to this analysis.

To judge an embayment’s ability to eliminate nitrogen, the report uses the “nitrogen sensitivity

index”, developed by the Cape Cod Commission (CCC) to prioritize Cape Cod watersheds
(Eichner ef al., 1995). This scheme evaluates several morphological parameters, including the
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ratio of the area of the embayment to ocean inlet width, the ratio of the area of the embayment to
area of salt water wetlands, and shoreline development. The CCC scheme assigns a score to each
parameter, based on a comparison to benchmark values. The nitrogen sensitivity index is
calculated by adding the parameter scores. This report categorizes nitrogen sensitivity as either
“high”, “moderate” or “low”, relative to the other embayments based on a statistical
classification.

Finally, the nitrogen loading ranks were compared to the nitrogen sensitivity ranks of each
embayment within a matrix to identify embayments at greatest risk of eutrophication. The report
plots the ranks such that the embayments with the high nitrogen loadings and greatest nitrogen
sensitivity lie within the upper left comer of the matrix.

Resulis

Table E-1 illustrates the relationship between the nitrogen loading rank and embayment
sensitivity rank for each embayment. The matrix indicates that the Ipswich River, Weymouth
Fore River and Weymouth Back River have the highest potential for eutrophication of the study
embayments'. Additionally, the matrix indicates that Merrimack River, North River (South
Shore), Parker River, Sandwich Harbor, Green Harbor River, South River, Gloucester Harbor
and Manchester Harbor may also be at some risk of eutrophication.

Note that the results should be interpreted with caution until field work can confirm these
embayment classifications (see Recommendations). For example, data collected from the
Weymouth Fore River (MWRA, 1995) suggests that this river suffers from poor water quality
and high nutrient concentrations, which agrees with our ranking scheme. However, the
Weymouth Back River, which also ranked high in this analysis, generally does not exhibit
conditions associated with eutrophication.

Conclusions and Recommendations

The results of this study are intended to provide a screening-level assessment of the
eutrophication potential of Massachusetts Bays embayments. The results should be used to

! Because the embayment ranks are relative, they to do not necessarily indicate that particular
embayments will experience eutrophication. However, the results are useful in prioritizing
which embayments may require further study.
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Tabie E-1. Comparison of nitrogen loading and nitrogen sensitivity ranks

Nitrogen sensitivity relative to other study embayments

some potential
for

eutrophication’

-~ increasing risk of eutrophication
=~
High* Moderate® Low®
ipswich River Merrimack River Lynn Harbor

Weymouth Fore River
Weymouth Back River

Morth River (South)
Parker River
Sandwich Harbor
Green Harbor River
South River
Gloucester Harbor
Manchester Harbor

Scorton Harbor
Sesuit Harbor
North River (North)
Rock Harbor

low potential for
eutrophication®

Nitrogen loading

Plum Island Sound
Danvers River

Beverly Harbor
Hingham Bay
Plymouth Harbor
Saugus River
Bass River
Rowley River

Cohassett Harbor
Hull Bay

Pamet River
Scituate Harbor
Kingston Bay

increasing risk of eutrophication

non-eutrophic®

Weir River
Annisquam River
Duxbury Bay
Wellfleet Harbor

Essex Bay

Pines River
Barnstable Harbor
Salem Harbor
Hingham Harbor
Eagle Hill River
Nahant Bay
Provincetown Harbor
Marblehead Harbor

Sandy Bay
Ipswich Bay

'Loadings in this range are above the general range of loadings reported for nitrogen limited estuaries that are

eutrophic (Jaworski, 1981).

% oadings in this range are above the "permissible” loading of 54 kg ha™ yr' estimated by Jaworski (1381), but

are below the upper range of loadings (128 kg ha™ yr'") reported for non-eutrophic estuaries.
*Loadings in this range are below the "permissible" loading of 54 kg ha™ yr” estimated by Jaworski (1981);
empirical data from Jaworski also suggest loadings in this range would not resuit in eutrophication.
*High rank contains values greater than the 75th percentile
*Moderate rank contains values between the 25th to 75th percentile
®Low rank contains values less than the 25th percentile




identify embayments which may require further evaluation. In addition to the information
provided in this study, the authors recommend that MBP:

Obtain flushing data for the study embayments. Currently, the analysis relies upon a
nitrogen sensitivity index to rank embayments. Use of flushing data and mixing
charactertstics would reduce the uncertainty associated with this assessment. The
flushing data should be internally consistent to avoid potential uncertainty associated
with different methodologies.

Conduct a sampling program to verify the results of this study and provide insights
into embayment water quality. To conserve resources, MBP could focus the field
sampling effort on a subset of study embayments. For a short list of embayments, the
authors recommend recording embayment conditions (e.g., presence or absence of eel
grass beds, fish kills, etc.) and measuring water quality parameters, such as
temperature, dissolved oxygen concentrations, secchi depth, nutrient concentrations,
phytoplankton stock and productivity, and chlorophyll-a.

Contact communities near embayments to discuss local water quality conditions.
Such discussions could be useful in identifying particular areas within an embayment
that may require further study and management.



1.0 INTRODUCTION

This report provides a screening-level assessment of Massachusetts Bays embayments that may
be at risk of eutrophication. The report ranks the study embayments based on their nitrogen
loading and potential sensitivity to nutrients. Excessive nitrogen in coastal waters has been
implicated as a cause of eutrophication resulting in declining shellfish and finfish productivity,
loss of eelgrass beds, and increased algal growth leading to declining species diversity (NRC,
1993). Results of this study will be used by the Massachusetts Bays Program (MBP) to develop
appropriate management plans.

The report evaluates a total of forty-four embayments along the North Shore, South Shore and
Cape Cod areas (Table 1). Due to the difficulties in accurately delineating heavily urbanized
watersheds from topographic maps, the report does not evaluate embayments in the Boston area,
including the Charles River, Mystic River, Dorchester Bay, Quincy Bay, Broad Sound and
Boston Harbor. The report provides embayment-scale analyses and assumes complete mixing
within an embayment. This study is not intended to identify sensitive areas on smaller scales,
such as tidal creeks or areas of restricted flow, which could exhibit signs of eutrophication in the
absence of embayment-wide eutrophication. Results of this study should therefore not be
extrapolated to smaller scales.

Applied Geographics, Inc. (AGI) provided GIS support to Menzie-Cura & Associates, Inc. for
this project. AGI produced checkplots, digitized watershed delineations, and incorporated land
use data mnto an ARC/INFO GIS system.

1.1 About the Massachusetts Bays Program

‘The Massachusetts Bays Program is a cooperative US Environmental Protection Agency and
Massachusetts State effort to develop a management plan, known as the “Comprehensive
Conservation and Management Plan (CCMP)”, for Massachusetts Bays. The CCMP goals are to
protect, maintain and. where necessary., restore the Massachusetts Bay and Cape Cod Bay
ecosystems. The plan reviews the problems of the Massachusetts Bays, discusses planning
efforts in the region, and recommends actions for improved water quality. Work carried out
under the MBP is intended to:

improve the habitats of living resources in Massachusetts Bay;

protect public health by minimizing risk from environmental contaminants;

protect and improve water and sediment quality;

enhance the aesthetic quality of Massachusetts’ coast and coastal waters;

encourage pollution prevention and other environmentally and fiscally sound methods
of treatment, clean-up and restoration; and,
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* improve access, educational and appropriate recreational opportunities in and around
the waters of Massachusetts and Cape Cod Bays.

The MBP has identified as a high priority the need to understand the fate, transport and effects of
nutrients from point and non-point sources. This project supports the goals of the CCMP as they
relate to the control of nutrients and the eutrophication of Massachusetts coastal waters.

1.2  General approach

To identify the Massachusetts Bays embayments at greatest risk of eutrophication, this study
provides a screening-level analysis of nitrogen loading and embayment sensitivity. The
approach is consistent with prior evaluations of nutrient loadings and impacts (e.g., Buzzards
Bay Project, Cape Cod Commission). The report estimates nitrogen loadings to each embayment
originating from wastewater treatment plants and non-point sources (i.e., surface run-off,
groundwater, and atmospheric deposition). Non-point source contributions of nitrogen are
estimated using a land use analysis similar to Costa (1994) and Valiela e /. (in press). This
assessment also estimates the ability of an embayment to eliminate nitrogen using the “nitrogen
sensitivity index” used by the Cape Cod Commission (CCC) to prioritize embayments in Cape
Cod (Eichner, 1995).

To estimate non-point source loadings of nitrogen, a land use analysis was performed for each
embayment watershed. The analysis paired land use data within the watershed with nitrogen
loading coefficients. Atmospheric nitrogen loads directly onto embayment surfaces were
estimated using wet and dry depositional rates from Golomb et al. (1996).

To estimate nitrogen loadings from wastewater treatment plants, measured or reported effluent
concentrations and flow were used. To ensure that double-counting of nitrogen inputs would not
occur, corrections were made to non-point source loading estimates (i.e., those based on land use
analysis) to reflect the percentage of homes that are sewered.

Based on the estimates of nitrogen loadings and nitrogen sensitivity, a ranking scheme was
developed to evaluate an embayment’s potential for eutrophication relative to the other study

embayments. The ranking scheme pairs the physical and hydrologic characteristics of
embayments with estimates of nitrogen loadings.

1.3  Limitations and uncertainty of approach

The general approach taken in this study has several limitations:



o The data and methodology will provide a first-order approximation of total nitrogen
loading. The rankings are intended to be used with other data, such as water quality
measurements, presence or absence of eelgrass, and evidence of hypoxia or anoxia, to
develop plans or refine rankings. Caveats describing the limitations of the data and
results are provided throughout the report.

e Total nitrogen loadings alone do not provide a complete indication of which
embayments are at risk of eutrophication. For example, the land use analysis yields
total nitrogen loadings, and does not differentiate among species {e.g., nitrate, nitrite,
ammonium, particulate and dissolved organic nitrogen, etc.). Some nitrogen species
are more biologically available than others. In addition, nitrogen loadings may not be
useful predictors of eutrophication in coastal systems when other nutrients or
conditions are limiting.

¢ Surface geology influences nitrogen transport. In areas of till and bedrock (such as
the North Shore), surface runoff is a significant transport mechanism. In
unconsolidated sandy deposits (such as Cape Cod) groundwater dominates nitrogen
transport. Therefore, nitrogen loading factors should differ for these regions due to
the relative importance of various attenuation processes and loss mechanisms.
However, most loading factors available in the literature have been developed for
systems dominated by groundwater transport (e.g., Valiela ef al., in press; Costa et
al., 1994), and for most land uses adequate data do not exist to develop nitrogen
loadings factors for surface runoff. The same loadings factors were therefore used for
all Massachusetts Bays embayments. This adds a source of uncertainty to estimates
of nitrogen loadings, particularly those for embayments in the North and South
Shores. Wherever possible, the report estimates the potential range of nitrogen
loading coefficients.

¢ Where groundwater is the dominant transport medium for nitrogen, current land uses
may not reflect current nitrogen loadings due to the slow movement of groundwater
from inland regions to embayments. Depending upon the groundwater velocity, it
may take several years to decades for nitrogen introduced into groundwater to reach
an embayment.



2.0 DESCRIPTION OF METHODOLOGY
2.1 Estimates of nitrogen loading

In Massachusetts Bays, point sources of nitrogen are generally limited to wastewater treatment
plants and combined sewer overflows. Non-point sources of nitrogen include atmospheric
deposition, surface run-off, and groundwater. Surface run-off and groundwater loadings play
greater or lesser roles in nitrogen loadings depending upon the local surficial geology. In areas
of till and bedrock, such as the North Shore, surface run-off is typically more important than
groundwater. In areas of sandy deposits, such as Cape Cod, groundwater is typically more
important. In either case, these non-point sources of nitrogen are usually the result of fertilizer
application, atmospheric deposition (both onto the watershed and the embayment surface), and
septic systems. Less significant sources of nitrogen that are not considered in this report include
nitrogen from animal wastes and industrial processes.

In addition to evaluating the loadings to embayments, the report combines the loadings of
smaller embayments (subembayments) that contribute to larger systems. For example, the
Ipswich River, Parker River and Eagle Hill River embayments were evaluated individually and
also as subembayments of the Plum Island Sound embayment (i.e., loadings from the Ipswich
River, Parker River and Eagle Hill River embayments were added to those of the Plum Island
Sound embayment). This approach allows the watersheds to be evaluated on an individual basis,
and as part of a larger-scale analysis.

2.1.1 Atmospheric deposition

To estimate the loadings associated with atmospheric deposition directly onto embayment
surfaces the embayment surface area was multiplied by a nitrogen deposition coefficient

(kg ha yr ) Coastline information (based on mean high water) used to calculate embayment
surface area were obtained from MassGIS, a GIS system developed and maintained by the
Massachusetts Executive Office of Environmental Affairs (EOEA). Table 2 summarizes the
loading coefficients for atmospheric deposition. The coefficients are based on data from Golomb
et al. (1996), who summarize wet deposition rates in Massachusetts Bay over a seven year period
and estimated dry deposition indirectly using airborne concentrations and depositional velocities.
The study reports Eow-estimate best-estimate, and high-estimate depositional rates of 3.7, 5.7
and 12.6 kg ha yr respectively. This range of coefficients was used to estimate atmospheric
loadings directly onto embayment surfaces. The assessment also used these data to estimate
atmospheric deposition to embayment watersheds (Section 2.1.2).



2.1.2 lLand use

Non-point source loadings of nitrogen were estimated using land use data within an embayment
watershed. This analysis was similar to the evaluation completed as part of the Buzzards Bay
Project (Costa, 1994). Land use and population data were obtained from MassGIS. MassGIS
data were incorporated into an ARC/INFO database and for each land use category, a land use
loading coefficient was developed.

2.1.2.1 Watershed delineation

To conduct the land use analysis, the authors delineated the watersheds of the study embayments.
Watersheds were delineated using standard hydrographic procedures (see below). For some
rivers, the complete watershed was not delineated (discussed in Section 2.1.4). In addition,
Massachusetts Bays Program staff requested an analysis of nitrogen loadings using a 1,000 meter
coastal boundary. The 1,000 meter boundary was selected as an estimate of the minimum coastal
area that contributes nitrogen to an embayment. The report estimates nitrogen loading for both
types of delineations.

Delineations from other studies

To conserve resources, MBP and Menzie-Cura & Associates, Inc. agreed to use watershed
delineations that were available from other studies. The Cape Cod Commission (CCC)
previously delineated watersheds for Cape Cod using composite water table maps for the six
Cape Cod groundwater lenses (Eichner et al., 1995). The CCC delineated the watersheds based
on groundwater elevation and flow data. These delineations were incorporated into the
ARC/INFO database for the Cape Cod embayments of interest.

Delineation of areas with sand deposits

For Cape Cod and the Ptymouth/Carver area, where surficial geology consists primarily of
unconsolidated sand deposits, the water table topography, rather than surface topography,
generally defines the extent of the watersheds. A USGS water table map (1:50,000) was used to
delineate the Plymouth/Carver watersheds. This map indicated the direction of groundwater
flow as inferred from water table elevations and the location of groundwater divides.

Delineation of areas with till or bedrock

For the remainder of the Massachusetts coast, surface topography was used to delineate
watersheds. Wherever possible, standard hydrologic procedures were followed for the
delineation of embayment watersheds (e.g., New Hampshire Water Resources Division, 1990).
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Surface water flow was assumed to flow perpendicular to contour lines, and topographically flat
areas such as swamps were divided equally between bisecting streams.

Checkplot production

Embayment watersheds were delineated on a series of paper checkplots (1:25,000 scale). The
checkplots are paper plots of topographic data and other MassGIS data, including:

coastline

hydrography

community boundaries

USGS major basin boundaries
USGS sub-basin boundaries
contours

To facilitate accurate digitization of the watershed delineations, each checkplot contained lines
corresponding to USGS quadrangle boundaries. The checkplots also contained the 1,000 meter
coastal delineation. The 1,000 meter delineation was computer-generated using the ARC/INFO
“buffer” command and the MassGIS 1:25,000 coastline.

Delineation review

After the embayment watersheds were delineated onto the checkplots, they were subject to a two-
step review process. Massachusetts Department of Environmental Protection (MADEP) staff
conducted an initial technical review of the watershed delineations, followed by a USGS review.
The delineations were modified as necessary, based on MADEP and USGS recommendations.

Data processing

Upon final approval by MBP staff, watershed delineations were digitized and stored in an
ARC/INFO format.

Quality control/quality assurance

The newly created data sets were checked for the correct ARC/INFO topology. A series of
checkplots with the digitized delineations were then produced for each study embayment. These
checkplots were compared with the original watershed manuscripts to assure accuracy. Errors
were identified and corrected.



2.1.2.2 Land use data

MassGIS contains 21 land use categories. These categories are based on the land uses identified
by MacConnell land maps (e.g.. MacConnell ef al., 1984). To estimate nitrogen loading, the
most recent land use data available (in most cases, 1990) was clipped to the watershed
boundaries and the highest resolution shoreline data. In cases where 1990 land use data were not
available from MassGIS, 1985 land use data was used and such instances were noted in the
report tables.

Because a portion of the Merrimack River watershed includes land in New Hampshire, New
Hampshire GIS (NHGIS) data was also included in the analysis. However, NHGIS categorizes
land use differently than the MassGIS system. To incorporate these data into the analysis, the
NHGIS categories were assigned MassGIS categories. Since, in some cases, NHGIS categories
are more general than the MassGIS categories, the NHGIS data were divided among several
MassGIS categories. For example, it was assumed that the NHGIS urban land use is equal to
residential, commercial, industrial, urban open, transportation, and waste disposal MassGIS land
uses. These assumptions are summarized below:

NHGIS category MassGIS categories selected to represent the NHGIS category
_active agriculture cropland and pasture (area divided equally between these categories)
urban commercial, industrial, urban open, transportation, waste disposal,

residential-multifamily, residential - less than 1/4 acre lot, residential
- 1/4 to 1/2 acre lot, and residential greater than 1/2 acre lot (area
divided equally among these categories)

water open water

disturbed wmining

wetland non-forested wetland 7
cleared and clear-cut  open land

forest forest

2123 nd use loadin fficien

Currently, a variety of nitrogen loading coefficients are available in the published literature (e.g.,
Frink, 1991; Costa, 1994; Valiela ef al., in press). The wide range in magnitude of these
coefficients reflects the assumptions and uncertainty associated with their derivation and the
types of land uses which they mtend to model. To address this uncertainty, a range of land use
loading coefficients (kg ha yr'') were developed for each MassGIS land use category. The
coefficients account for various sources of nitrogen, such as septic systems and fertilizer
application, and nitrogen losses, such as denitrification. To estimate nitrogen loading rates (e.g.,
fertilizer application rates, atmospheric deposition, efc.), data from Costa (1994), Frimpter et al.



(1988), Golomb er al. (1996), and Valiela er al. (in press) were used. Each nitrogen loading rate
was adjusted to account for losses using data reported by Valiela et al. (in press). The magnitude
of losses varies, depending upon the assumed fate and transport of the nitrogen. For example,
nitrogen passing through an aquifer is assumed to be reduced by 35%, while nitrogen passing
through both the vadose zone and an aquifer is assumed to be reduced by 75% (Valiela ef ol., in
press). Tables 3 to 7 present the derivation for the loading coefficients. Table 8 summarizes the
coefficients.

Note that the land use methodology, while suitable for rural and suburban areas, is less
applicable for urbanized zones. As noted by Costa (1994), urban and industrialized areas do not
lend themselves to such a loading analysis because wastewater and stormwater are collected in
sewer systems and discharged through outfalls. Heavily urbanized areas (e.g., Boston area) were
therefore not included in the analysis.

Commercial and Industrial Land Use

Table 3 presents the derivation of the commercial and industrial land use coefficients. These
coefticients model atmospheric deposition based on data from Golomb et al. (1996). For these
values, the report assumes nitrogen losses of 75% associated with the vadose zone and aquifer
(Valiela et al,, in press). The resulting commercial and industrial coefficients range from 0.9 to
3.2 kg ha” yr'. These coefficients do not account for nitrogen loads from septic sewage.
Instead, the residential land use coefficients (see below) account for the annual nitrogen loading
generated per capita (This approach does not account for residents that work outside of their own
watershed).

Residential Land Use

MassGIS has four categories of residential land use: residential-multifamily, residential-less than
1/4 acre lot, residential-1/4 to 1/2 acre lot, and residential-greater than 1/2 acre lot. Table 4
illustrates the derivation of the nitrogen loading coefficients for each residential categoryz. The
coefficients account for the nitrogen loadings due to fertilizer application. atmospheric
deposition, and septic sewage. The equation used to calculate residential loading coefficient is:

loading coefficient,oggenia =  atmospheric coefficient + fertilizer coefficient + septic system
coefficient

? The values in Table 4 are for illustrative purpose only. As discussed later in this section,
residential loading coefficients are watershed-specific since they are calculated from the
watershed’s mean occupancy rate and the percent of homes that are publicly sewered.



Coefficients for atmospheric deposition are based on the data from Golomb ef al. (1996). These
values were adjusted by assuming losses of 90% due to uptake, and losses in the vadose zone and
aquifer (Valiela et al., in press).

The equation used to calculate the fertilizer coefficient is:

fertilizer coefficient = fertilizer application rate * fertilizer use * lawn:lot area *
fraction not lost

To estimate a range of fertilizer coefficients, fertilizer application rates (kg ha yr' ) reported by
Valiela et al. (1n press) were used. Additionally, it was assumed that 59% percent of residences
use fertilizer’ and that the ratio of lawn area to lot area ranges from 10 to 30%. The analysis also
assumes losses of 85% due to gas losses and losses in the vadose zone and groundwater (Valiela
et al., in press).

The equation used to calculate the septic system coefficient is:

septic system coefficient = nitrogen produced per person * fraction not lost *
watershed-specific occupancy rate * unit density *
fraction of residences not publicly sewered

To estimate the septic system coefficient, data from Valiela ef al. (in press) and Costa (1994)
were used Vahela et al. (in press) estimated nitrogen production ranges from 1.8 to 5.4

kg person yr They also assumed losses of 74% in septic tanks, leaching fields and
groundwater. Because nitrogen loadings associated with septic systems are expressed on a per
capita basis, these values were converted to an equlvalent loading coefficient (kg ha yr ) using
occupancy rate (persons unit”) and unit density (units ha’ ) data. Occupancy rates were
estimated from US Census Topologically Integrated Geographic Encoding and Referencing
(TIGER) files, which provide population and housing unit data. For a given watershed, the
occupancy rate is calculated as:

occupancy rate = watershed population / number of housing units within watershed

Because the TIGER files include data for permanent residents only, the Cape Cod watershed
occupancy rates were adjusted to reflect seasonal increases in population. Data from Menzie-
Cura & Associates, Inc. (1991} and the Cape Cod Commission (1994) were used to estimate
seasonal population increases, which ranged from three-fold to six-fold increases, depending
upon the watershed. These increases were assumed to occur three months of the year, and the

3 This an average of reported fertilizer useage by Valiela et al, in press and Costa, 1994.



occupancy rates were adjusted accordingly. For residential-multifamily, residential- less than 1/4
acre, residential- 1/4 to 1/2 acre, and residential- greater than 1/2 acre land uses, unit densities of
12.4,9.2,5.0, and 2.5 units ha™, respectively (Costa ef al., 1994) were assumed.

To avoid double-counting of nitrogen inputs, the authors adjusted the septic system coefficient to
account for residences known to be sewered. This information was obtained from the US Census
Summary Tape File (STF) CD-ROM.

Naturally-vegetated land use

Table 5 illustrates the derivation of the nitrogen loading coefficients for forested, open land,
urban open, wetland and salt marsh land uses. These coefficients are based on atmospheric
deposition data from Golomb ef al. (1996). For forest, open land and urban open areas, nitrogen
losses of 91% were assumed (Valiela ef al., in press). This results in a range of coefficients from
03to1.1ke ha™ yr For wetlands and salt marsh, a range of mtrogen losses of 100% to 14%
was assumed, resulting in a range of coefficients from 0 to 10.8 kg ha yr .

Recreational land use

Table 6 presents the derivation of the nitrogen loading coefficients for participatory recreation
(e.g., golf courses) and spectator recreation (e.g., baseball fields). For these land uses, it was
assumed that nitrogen is introduced through fertilizer application and atmospheric deposition.
The fertilizer application rates were estimated from data for several Cape Cod golf courses (Cape
Cod Commission, 1990). These values were adjusted to account for nitrogen losses of 85%
(Valiela et al., in press). Atmospheric deposition were estimated using deposition rates reported
by Golomb et al. (1996). As with the fertilizer rates, these values were adjusted to account for
nitrogen losses. The fertilizer and atmospheric components were summed to estimate the total
nitrogen coefficient for recreational land use. These values range from 17.9 to 22.2 kg ha™' yr™.

Agricultural land use

Table 7 presents the derivation of the nitrogen loading coefficients for agricultural land uses.
There are three MassGIS land use categories associated with agriculture: woody perennial (e.g.,
cranberry bogs), cropland and pasture. For woody perennial land use, the report uses a range of
reported nitrogen application rates for cranberry bogs (Frimpter ef al., 1988) and assumes
nitrogen losses of 60% (Valiela et al., in press). For cropland and pasture land use, the report
assumes a range of nitrogen application rates from Costa (1994) and losses of 85% (Valiela et
al., in press). For each type of agricultural land use, this assessment also accounts for
atmospheric deposition (Golomb et al., 1996) and losses (Valiela ef al., in press). Based on these
data, woody perenmai cropland and pasture 1oad1ng coefficients were est;mated to range from
5410 21.0kg ha yr 11.2t021.3 kg ha™ yr and 5.8t0 11.3 kg ha'! yr respectively.
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2.1.3 Coastal wastewater treatment plants

Wastewater effluent can be a major source of nitrogen to an embayment. To identify those
wastewater treatment plants discharging to study embayments, this analysis used the EPA Permit
Compliance System (PCS). PCS is a database management system used by EPA to track
National Pollutant Discharge Elimination System (NPDES) dischargers nationwide. Among
other data, PCS stores each facility’s location by street address, town, latitude/longitude
coordinates, and USGS basin. Several search queries were developed to identify wastewater
treatment plants along the Massachusetts coast. From the search results, outfalls within each
embayment watershed delineation were identified.

Nitrogen loadings of many of the wastewater treatment plants were previously estimated in
Sources and Loadings of Pollutants to Massachusetts Bays (Menzie-Cura & Associates, Inc.,
1991). These loadings were estimated from data sources such as NPDES permit applications,
Discharge Monitoring Reports, 301(h) studies, Massachusetts Division of Water Pollution
Control, and survey reports. Because the report did not provide loading estimates for NPDES
minor dischargers, these loadings were estimated by contacting the facilities in question to obtain
effluent flow and nitrogen concentration data. If the facility could not supply the relevant
information, the facility data was obtained from PCS.

In addition to the facilities identified above, it was estimated that 9% of the effluent from the Nut
Island treatment plant mixes into the Weymouth Fore River (Massachusetts Water Resources
Authority, 1995). This estimate is based on field studies and computer models by McDowell et
al. (1991) and Signell (1992).

2.1.4 Rivers

Ingram et al. (1994) suggest that only a fraction of the nitrogen input several kilometers upstream
of an embayment will reach an embayment. Processes such as uptake, immobilization,
sedimentation and denitrification are believed to hinder nitrogen transport over such distances.
To prevent gross overestimates of nitrogen loading, MBP staff requested that delineations of
river watersheds end at the first upstream dam or impoundment (in the case of the Merrimack
River and Weymouth Fore River, the delineation ended at their tidally-influenced reaches). In
lieu of modeling various loss mechanisms, upstream nitrogen was estimated by multiplying the
river flow at the watershed delineation by nitrogen concentration. This data was obtained from
Menzie-Cura & Associates, Inc. (1991) and USGS (1984). To estimate the flow at the upstream
reach of a delineation, the flow at a gauging station was adjusted by the flow per unit drainage
area (m3 sec’! ha'l), where:

flow per unit drainage area = flow at gauging station / watershed of gauging station
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Nitrogen concentrations are not available for some of the study rivers, including the Rowley
River, Weymouth Fore River, Weymouth Back River, Weir River, and North River (South
Shore). In such cases, a nitrogen concentration of 1.6 mg/L was used, based on the average of
reported values for other Massachusetts Rivers (Menzie-Cura & Associates, Inc., 1991),

2.1.5 Off-shore loadings

Oceanic loadings were not quantified in this study. For coastal embayments, exchange with
adjacent ocean waters can potentially supply large amounts of nitrogen when tidal inflows are
high and/or tidally exchanged waters have high nitrogen concentrations. However, few studies
have attempted to quantify tidal contributions due to difficulties in modeling such loadings. In
the Recommendations (Section 3.0), the report suggests two approaches which could be
implemented to estimate off-shore nitrogen loadings. Both models require data which are not
readily available for many Massachusetts embayments, and these data limitations currently
prevented even a cursory evaluation of oceanic loadings.

2.2  Statistics on changes in land use
2.2.1 Land use statistics

The report summarizes land use (ha) and land use rates of change (percent) for 1971, 1985 and
1990. For some towns, 1990 land use data is not available from MassGIS. In such cases, the
report uses 1985 land use data in lieu of 1990 data. Because New Hampshire GIS does not
contain land use data for 1971 and 1985, the report does not evaluate changes in land use for the
Merrimack River estuary.

2.2.2 Prediction of changes in land use

This report predicts future changes in land use using the methodology of Costa (1994). This
approach provides adequate conservative predictions of growth potential consistent with the
goals of this study and the resolution of the available land use data. The methodology assumes
that half of the current forested or undeveloped land will be transformed into residential and
commercial/industrial land use classes. The report uses the existing ratio between residential and
commercial/industrial categories to represent future buildout of forested and undeveloped lands.
In addition, it is assumed that new residential development to be proportional to existing land
use. This approach provides a simplified approximation of future growth potential. These
butldout estimates are used to estimate future nitrogen loadings. Future nitrogen loading
estimates do not account for buildout upstream of study delineations.
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2.3 Ranking scheme

A ranking scheme was developed to evaluate the sensitivity of the study embayments to
eutrophication. The ranking scheme pairs estimates of nitrogen loading with physical
characteristics of the embayments.

The Buzzards Bay Project (BBP) has proposed nitrogen loading limits for Buzzards Bay
embayments (Buzzards Bay Project, 1994). For embayments whose mean depth is greater than 2
meters, the mtrogen loading limits are expressed as mass per volume per Vollenweider flushing
term (mg m~ Vr'"). The flushing term is calculated using the hydraulic turnover time of the
receiving water (in years). Since such data do not exist for most of the study embayments, the
BBP standards could not be utilized in this analysis.

In lieu of a nitrogen evaluation mvolvmg flushing rates, the loadings were normalized by
embayment surface area (kg ha! yr ) Jaworski (1981) analyzed the scale of eutrophication of
13 temperate estuaries and freshwater ecosystems and examined the seasonal and long term
trends for five estuarine systems 1n Chesapeake Bay. Jaworksi suggested a “permissible”
nitrogen loading of 54 kg ha™' yr'' to minimize eutrophication of shallow (4 to 9 meters) nitrogen
hmlted estuanne zones. This value was based on a “permissible” phosphorus loading of 7.5 kg
ha™ yr'! and an assumed N/P ratio of 16. We therefore rank study embayments that have
loadings below this value as non-eutrophic. Jaworski (1981) also reported the range of nitrogen
loadings for estuaries of varying trophic condition. The hlghest nitrogen loading reported for a
nitrogen-limited, non-eutrophic system was 128 kg ha’ yT ' for the Pamlico River estuary. We
therefore ranked study embayments that were less than this value, but greater than the

“permissible level”, as having a low potentlal for eutrophication. Study embayments with
loadings greater than 128 kg ha™ yr were judged to have some potential for eutrophication.
These benchmark values are intended to provide a screening-level evaluation of the nitrogen
loadings. Exceeding a benchmark value does not necessarily imply eutrophic conditions.
Eutrophlcanon potential is also dependent upon whether or not the embayment is nitrogen
limited* (not evaluated in this report) and is capable of sufficiently eliminating nitrogen (see
below).

4 Frequently in marine systems, phytoplankton growth is limited or controlled by the amount of
nitrogen available (which is used as a nutrient by the phytoplankton). However, other nutrients,
such as phosphorus, or other environmental parameters, such as available light, can also control
or limit primary productivity. The ratio of nitrogen to phosphorus as developed by Redfield
(1958) is often used to provide insights into which nutrient may limit phytoplankton growth. A
nitrogen to phosphorus ratio below 16 is typically interpreted as indicative of nitrogen-limiting
conditions.
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To judge an embayment’s ability to eliminate nitrogen, this assessment uses the “nitrogen
sensitivity index”, developed by the Cape Cod Commission to prioritize Cape Cod watersheds
(Eichner et al., 1995). This scheme evaluates several morphological parameters, including the
ratio of the area of the embayment to ocean inlet width, the ratio of the area of the embayment to
area of salt water wetlands, and shoreline development. Shoreline development (referred to as
“branching” by the CCC) represents the ratio of the length of the shoreline to the circumference
of a circle with the area of the embayment”. Embayments with shoreline development scores that
are significantly greater than one will be more likely to have morphometries that include
constricted areas with longer residence times and greater sensitivity to nitrogen loading. An
additional CCC parameter, tidal range, was not included in this analysis, since the study
embayments’ tidal ranges are similar.

A major limitation of the CCC ranking scheme is that it does not incorporate flushing data
(currently not available for all of the embayments). The flushing time, the time required for
embayment water to exchange with ocean (tidal) water, controls the concentrations and
distributions of nutrients in the water, which in turn control the nutrient bioavailability. If
nutrients have a relatively short residence time in an embayment, the concentrations that are
assimilated by biomass or accumulated by sediments are reduced, and so is the potential for
eutrophication. Flushing time invariably affects the loading tolerance of an embayment and thus
is a useful parameter in establishing a loading scale.

The CCC scheme assigns a score to each parameter, based on a comparison to benchmark values.
Scores are calculated as follows:

score 10 20 30 40 60 80 100
embayment area (ft°) :  <5,000 35,000t0 10,000 20,000 40,000 80,000 >120,000
ocean inlet width (ft) 9,999 to to to to

19,000 39999 79,999 120,000
“embayment area (ha) : < 1.0 1.0t0 3.0t0 >70 T
salt water wetlands 29 7.0
area (ha)
shoreline development  <1.8 1.8t 25to >3.0
(unitless) 2.5 3.0

* The equation to calculate shoreline development is:

length bayment shoreli
shoreline development = ef?g of embayment shoreline

2. = surface area of embayment
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The nitrogen sensitivity index is calculated by adding the parameter scores.

Nifrogen sensitivity is categorized in this report as either “high”, “moderate” or “low”, relative to
the other embayments. “High”, “moderate” and “low” ranks correspond to nitrogen sensitivities
that are above the 75th percentile, between the 75th and 25th percentiles, or below the 25th
percentile, respectively. This classification scheme, otherwise known as quartile comparison, is
commonty used in exploratory statistics (Devore and Peck, 1986). This ranking scheme was
chosen over a more complex one, given the screening-level approach of the analysis.

Finally, this report compares the nitfrogen loading ranks to the nitrogen sensitivity ranks for each
embayment. A matrix is constructed of the two ranks to identify embayments at greatest risk of
eutrophication. The ranks are plotted such that the embayments with the high nitrogen loadings
and greatest nitrogen sensitivity lie within the upper left corner of the matrix. The matrix also
identifies systems that have high nitrogen loading but have a low nitrogen sensitivity and vice-
versa.



3.0 RESULTS AND RECOMMENDATIONS
3.1 Results
3.1.1 Land use and population data

Appendix A contains the land use data (by year), predicted buildout of land use, and rates of land
use change for each embayment. Embayment watersheds that have experienced the greatest
mcrease in residential, commercial and industrial development from 1985 to 1990 include Plum
Island Sound, Beverly Harbor, North River (North Shore), North River (South Shore), Kingston
Bay, Plymouth Harbor, Bamstable Harbor, Sandwich Harbor, and Wellfleet Harbor. Land use
data indicate that cropland and forested areas account for the majority of land that recently has
been developed. The analysis predicts large increases in buildout for many of the embayment
watersheds in the South Shore, including Cohasset Harbor, South River, North River, Kingston
Bay and Plymouth Harbor. The analysis also predicts significant buildout potential for several
Cape Cod embayments, including Sandwich Harbor, Scorton Harbor, Barnstable Harbor and
Wellfleet Harbor. Of the North Shore embayment watersheds, the analysis predicts large
buildouts for the Merrimack River, Plum Island Sound, Ipswich Bay and Beverly Harbor.

Appendix A also contains information on the population, housing units, and sewerage within
each delineation. As previously discussed in Section 2.0, the report uses this data to calculate
watershed-specific nitrogen loading coefficients for residential land use categories. Embayment
watersheds in the North Shore generally have the highest populations and highest percentage of
sewered residences. South Shore embayment watersheds follow this trend to a lesser degree. Of
the Cape Cod study embayments, only Plymouth Harbor and Green River Harbor River
watersheds have high percentages of sewered residences. Year-round populations of embayment
watersheds in the Cape Cod area are generally low, compared to other study embayment
watersheds.

3.1.2 Nitrogen loading

‘Tables 9 through 52 summarize the nitrogen loadings for each of the forty-four study
embayments. The tables include the estimates for both the 1,000 meter coastal boundary and
watershed delineations and for both present and future nitrogen loadings. Future nitrogen
loadings are based on the buildout projections. Each table also contains pie charts which
sumrmarize the percent contribution of nitrogen from wastewater treatment plants, land use,
atmospheric deposition, and river to an embayment. Appendix B contains the data that were
used to arrive at the information in the summary tables. Appendix B tables include the area and
percent area of each MassGIS land use category, nitrogen loading coefficients and nitrogen
loadings by land use.
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3.1.2.1 Watershed estimates

Table 53 illustrates the nitrogen loadings expressed as both kg yr" and kg ha™ yr” for the forty-
four study embayments (based on the watershed delineations). The tabie also indicates which
embayments are above and below the benchmark loading levels of 54 and 128 kg ha™ yr™.
Embayments which exceeded both benchmark loading levels and therefore exhibit some
potential for eutrophication include: Scorton Harbor, Merrimack River, Ipswich River, Lynn
Harbor, North River (South Shore), Green Harbor River, Weymouth Fore River, Parker River,
Sesuit Harbor, Sandwich Harbor, North River (North Shore), Weymouth Back River, Rock
Harbor, Manchester Harbor, Gloucester Harbor and South River.

Study embayments at “permissible” levels that are unlikely to result in eutrophication include:
Sandy Bay, Pines River, Essex Bay, Barnstable Harbor, Weir River, Annisquam River, Hingham
Harbor, Salem Harbor, Ipswich Bay, Eagle Hill River, Duxbury Bay, Wellfleet Harbor,
Provincetown Harbor, Marblehead Harbor and Nahant Bay.

3.1.2.2 Comparison of watershed estimates to 1000 m boundary
estimates

For most embayments, the 1,000 m boundary nitrogen loading estimates were 2 to 4 times less
than their respective watershed loading estimates. These results reflect the fact that the study
embayments’ watersheds were generally much larger than the area captured by the 1,000 m
boundary. Most of the study embayments that are ranked above the “permissible” level of 54 kg
ha'! yr'1 but below 128 kg ha™' yr'l using watershed delineations, would fall within the
“permissible” level using 1,000 m boundary delineations. These embayments include the
Danvers River, Beverly Harbor, Saugus River, Bass River, Rowley River, Cohassett Harbor,
Pamet River, Scituate Harbor, and Kingston Bay. In addition, the North River (North Shore) lies
above the 128 kg ha yr'! benchmark using a watershed delineation, but within the “permissible”
level using the 1,000 m boundary delineation. These results highlight the importance of using a
reliable watershed delineations for land-use analyses.

3.1.2.3 Comparison of loading estimates to other studies

Only a few studies have previously estimated nitrogen loading to the study embayments.
Eichner (1994) estimated nitrogen loadings to Wellfleet Harbor as part of the Wellfleet Harbor
Mini-Bays Project (Heufelder, in progress). Using a land use analysis similar to this study,
Eichner estimated total nitrogen loadings (adjusted for seasonal fluctuations in populations) of
2.6x10° kg yr'l, compared our estimate of 2.8 x 10° kg yr’i. While these estimates agree well
with each other, if broken down by source, the loading estimates are significantly different. For
example, Eichner estimates that land use and atmospheric contributions are 2.5 x 10* kg y'f'l and
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Table 53. Nitrogen loading ranks

Nitrogen loading' surface area  Nitrogen loading’

(kg yr'™") (ha) (kg ha”' yr') Rank
Scorton Harbor 1.4E+04 4 4E-01 3.2E+04 /‘\
Merrimack River 1.1E+07 8.9E+02 1.3E+04
ipswich River 3.1E+05 1.5E+02 2.0E+03
Lynn Harbor 6.9E+05 4 8E+02 14E+(03
North River (South Shore) 1.5E+05 1.1E+02 1.3E+03
Green Harbor River 1.0E+04 1.9E+01 5.4E+02
Weymouth Fore River 2.5E+05 5.2E+02 4.8E+02 —_—
Parker River 9.7E+04 2.0E+02 4 8E+02  some potential for
Sesuit Harbor 5.6E+03 1.2E+01 4 7E+02 ! eutrophication®
Sandwich Harbor 1.1E+04 2.6E+01 4.0E+02
North River {North Shore) 8.2E+03 3.7E+01 2.2E+02
Weymouth Back River 4.2E+04 2.3E+02 1.9E+02
Rock Harbor 1.0E+03 5.7e+00 1.8E+02
Manchester Harbor 1.5E+04 8.5E+01 1.8E+02
Gloucester Harbor 9.7E+04 6.3E+02 1.6E+02
South River 2 GE+04 1,7E+02 1.5E+02 \
Saugus River 8.0E+03 7.0E+01 1.2E+02 A
Rowley River 1.5E+04 1.3E+02 1.1E+062
Hull Bay 4. 7E+04 4 4E+02 1.1E+02
Plymouth Harbor 6.1E+04 5.7E+02 1.1E+02
Hingham Bay 3.6E+05 3.5E+03 1.0E+02
Bass River 2.8E+03 3.2E+01 8.8E+01 ; -
Plum Island Sound 1.3E405 1.6E+03 BOEHO | otoe
Pamet River 2.3E+03 3.2E+01 7.2E+01 L P
Danvers River 1.4E+04 2.0E+02 6.8E+01
Scituate Harbor 5.9E+03 9.0E+01 6.6E+01
Cohasset Harbor 1.5E+04 2.3E+02 6.3E+01
Kingston Bay 2.0E+04 3.6E+02 5.6E+01
Beverly Harbor 2.8E+04 5.0E+02 5.5E+01
Sandy Bay 1.8E+04 3.8E+02 4.6E+01 /
Pines River 74E+03 1.7E+02 4 3E+01
Essex Bay 2. 5E+04 8.3E+02 3.0E+01
Barnstable Harbor 4 0E+04 1.3E+03 3.0E+O1
Weir River 5.9E+03 2.2E+02 2.7E+01
Annisquam River 8.7E+03 3.6E+02 2.4E+01
Hingham Harbor 5.8E+03 2.9E+02 2.0E+01 ]
Salem Harbor 6.4E+03 3.85+02 1.7E+01 _non-eutroptic” |
Ipswich Bay 4 7E+04 3.0E+03 1.6E+01
Eagle Hill River 3.0E+03 1.9E+02 1.6E+01
Duxbury Bay 2.2E+04 2.0E+03 1.1E+01
Welifleet Harbor 2.8E+04 2.5E+03 1.1E+01
Provincetown Harbor 1.2E+04 1.3E+03 9.0E+00
Marblehead Harbor 1.3E+03 1.4E+02 8.8E+00
Nahant Bay 9.9E+03 1.3E+03 7.5E+00 \

'Values are the average nitrogen loadings for watershed delineations

*Loadings in this range are above the general range of loadings reported for nitrogen limited estuaries that are
eutrophic (Jaworski, 1981).

3Loadings in this range are above the "permissible” loading of 54 kg ha™ yr” estimated by Jaworski (1981), but
are below the upper range of loadings (128 kg ha™ yr') reported for non-eutrephic estuaries.

“Loadings in this range are below the "permissible” loading of 54 kg ha™ yr™* estimated by Jaworski (1981},
empirical data from Jaworski also suggest loadings in this range would not result in eutrophication.



1.0x 10° kg yr', compared to estimates of 1.3 x 10° kg yr'1 and 1.4 x 10 kg yr' by this report.
Some of these differences are explained by the selection of i mput parameters For example,
Eichner assumes an atmospheric depositional rate of 0.2 kg ha yr'! for wet deposmon ThlS is
over an order of magnitude less than this report’s estlmated range of 3.7t0 12.6 kg ha yr’!
(Golomb, 1991). It is likely that the value of 0.2 kg ha™ yr’' underestimates atmospheric
deposition since it does not account for dry deposition and may underestimate total annual
precipitation. These differences highlight the importance of input parameters and the uncertainty
of the methodology.

As part of their The State of Boston Harbor report, The Massachusetts Water Resources
Authority (MWRA) estimated 3.6 x 10° kg nitrogen yr'l enters the Weymouth Fore and Back
Rivers (MWRA, 1995), compared to our estimate of 3.0 x 10 kg yr'. This agreement is not
surprising, since this report uses the same assumption regarding Nut Island treatment plant
effluent as in the MWRA report and effluent accounts for the majority of the nitrogen entering
the system.

3.1.3 Nitrogen sensitivity

Table 54 summarizes the nitrogen sensitivity ranks for the study embayments. The embayments
with the highest nitrogen indices (i.e., most sensitive) were Danvers River, Duxbury Bay,
Ipswich River, Plum Island Sound, Weir River, Weymouth Fore River, Annisquam River,
Wellfleet Harbor and the Weymouth Back River.

3.1.4 Comparison of ranks

Table 55 illustrates the relationship between the nitrogen loading rank and embayment sensitivity
rank for each embayment. The matrix indicates that the [pswich River, Weymouth Fore River
and Weyrnouth Back River have the highest potential for eutrophication of the study
embayments®. Additionally, the matrix indicates that the Merrimack River, North River (South
Shore), Parker River, Sandwich Harbor, Green Harbor River, South River, Gloucester Harbor
and Manchester Harbor may also be at some risk of eutrophication. Although the nitrogen
loadings for Lynn Harbor, Scorton Harbor, Sesuit Harbor, North River (North Shore) and Rock
Harbor also resulted in ranks of “some potential for eutrophication”, these embayments scored
low on nitrogen sensitivity. The risk to these embayments is therefore less certain. This report
judges the embayments at least risk of eutrophication to be those embayments less than the

% Because the embayment ranks are relative, they to do not necessarily indicate that particular
embayments will experience eutrophication. However, the results are useful in prioritizing
which embayments may require further study.
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Table 54. Nitrogen sensitivity ranks

Embayment Embayment

surface surface

area:saltwater areainlet width  Shoreline Total

wetiands score score development score Rank
Danvers River 40 80 100 200
Duxbury Bay 40 40 100 180
Ipswich River 10 80 100 170
Plum Island Sound 10 60 100 170
Weir River 40 30 100 170 | High'
Weymouth Fore River 40 30 100 170
Annisquam River 30 30 100 160
Wellfleet Harbor 80 40 40 160
Weymouth Back River 40 20 100 160
Barnstable Harbor 10 40 100 150 /\
Essex Bay 10 40 100 150
Merrimack River 10 40 100 150
Pines River 10 40 100 150
Sandwich Harbor 10 40 100 150
South River 10 40 100 150
Gloucester Harbor 80 30 30 140
Parker River 10 30 100 140
Rowley River 10 30 100 140
Salem Harbor 80 30 30 140
Saugus River 30 10 100 140
Green Harbor River 10 20 100 130 Moderate® I
Manchester Harbor 80 10 40 130 —
North River (South Shore) 10 20 100 130
Provincetown Harbor 80 40 10 130
Bass River 80 10 30 120
Beverly Harbor 80 30 10 120
Eagie Hill River 10 10 100 120
Hingham Bay 80 30 10 120
Hingham Harbor 80 20 10 110
Marbletead Harbor a0 20 10 110
Nahant Bay 80 20 10 110
Plymouth Harbor 80 20 10 110 /
Hull Bay 80 10 10 100
North River (North Shore) 80 10 10 100
Sandy Bay 80 10 10 100
Kingston Bay 40 20 30 90
Scituate Harbor 30 20 40 a0
Lynn Harbor 30 20 30 80 3
Pamet River 10 30 40 g —o ]
Ipswich Bay 30 30 10 70
Cohasset Harbor 10 20 30 60
Rock Harbor 10 10 30 50
Sesuit Harbor 10 20 10 40
Scorton Harbor 10 10 10 30 /

*High rank contains values greater than the 75th percentile
*Moderate rank contains values between the 25th to 75th percentile
*Low rank contains values less than the 25th percentile



Table 85. Comparison of nitrogen loading and nitrogen sensitivity ranks

Nitrogen loading

'Loadings in this range are above the general range of loadings reported for nitrogen limited estuaries that are

increasing risk of eutrophication

Nitrogen sensitivity relative to other study embayments

some potential
for

eutrophication’

P increasing risk of eutrophication
~
High* Moderate® Low®
Ipswich River Merrimack River Lynn Harbor

Weymouth Fore River
Weymouth Back River

North River (South)
Parker River
Sandwich Harbor
Green Harbor River
South River
Gloucester Harbor
Manchester Harbor

Scorton Harbor
Sesuit Harbor
North River (North)
Rock Harbor

iow potential for
eutrophication®

Plum Istand Sound
Danvers River

Beverly Harbor
Hingham Bay
Plymouth Harbor
Saugus River

Cohassett Harbor
Hull Bay

Pamet River
Scituate Harbor

ncm-eu*trcaphic3

Bass River Kingston Bay
Rowiley River
Weir River Essex Bay Sandy Bay
Annisquam River Pines River Ipswich Bay
Duxbury Bay Barnstable Harbor

Welifleet Harbor

Salem Harbor
Hingham Harbor
Eagle Hill River
Nahant Bay
Provincetown Harbor
Marblehead Harbor

eutrophic (Jaworski, 1981).

?oadings in this range are above the “permissible” loading of 54 kg ha™ yr' estimated by Jaworski (1981), but

are below the upper range of loadings (128 kg ha™ yr'") reported for non-eutrophic estuaries.
*Loadings in this range are below the "permissible” loading of 54 kg ha™' yr’" estimated by Jaworski (1981):
empirical data from Jaworski also suggest loadings in this range would not result in eutrophication.
“High rank contains values greater than the 75th percentile
*Moderate rank contains values between the 25th to 75th percentile
®Low rank contains values less than the 25th percentile




Jaworski “permissible” loading of 54 kg ha™' yr’', regardless of their respective nitrogen
sensitivity ranks.

Note that the results should be interpreted with caution until field work can confirm these
embayment classifications (see Recommendations). For example, data collected from the
Weymouth Fore River (MWRA, 1995) suggests that this river suffers from poor water quality
and high nutrient concentrations, which agrees with this report’s ranking scheme. However, the -
Weymouth Back River, which also ranked high in this analysis, generally does not exhibit
conditions associated with eutrophication (MWRA, 1995).

3.2 Deliverables

In addition to this report, Menzie-Cura & Associates, Inc. has provided MBP with an electronic
copy of all tables and appendices in the form of a Microsoft Excel workbook. The workbook
was constructed so that individual input terms (i.e., nitrogen loading coefficients, land use areas,
etc.) can easily be adjusted, allowing for the revision of nitrogen loadings estimates as additional
information becomes available. The workbook includes the following information:

» land use areas within each watershed;

land use rates of change within each watershed;

estimates of populations within each watershed,;

housing and sewerage statistics within each watershed; and,
nitrogen loading estimates for each watershed.

Menzie-Cura & Associates, Inc. also provided MBP with the delineations and land use data
(color plots and ARC/INFO files) for each of the study embayments, which can be obtained by
contacting the MBP office at (617) 727-9530 ext. 406.

3.3 Recommendations - 7"4,6{{(

The results of this study are intended to provide a screening-level assessment of the
eutrophication potential of Massachusetts Bays embayments. The results should be used to
identify embayments which may require further evaluation. In addition to the information
provided in this study, the authors recommend that MBP:

@ “__Péatain flushing data for the study embayments. Currently, the report relies upon a nitrogen
sensitivity index to rank embayments. The authors recommend the use of flushing data over a
sensitivity index. Once such data has been collected, it can be incorporated into a variety of
models to estimate trophic condition. For example, Biggs et al. (1989) adapted the Vollenweider
approach to describe estuarine susceptibility to nutrients and eutrophication. Their approach
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mnvolved developing a classification scheme based on physical and hydrologic data and pairing it
with watershed classification based on anthropogenic activity and physical characteristics of the
watershed.

Conduct a sampling program to verify the results of this study and provide insights into
embayment water quality. To conserve resources, MBP should focus on a subset of the study
embayments. This subset should include embayments representative of each nitrogen loading
rank to substantiate the findings of this report. ’%5. recommended short list includes: ™~ 1

|
i

v

ES
B r

Short list of study embayments for field verification
: Some potential for eutrophication:
Ipswich River, Gloucester Harbor, Sesuit Harbor, Lynn Harbor, South River ]

/
!

Low potential for eutrophication:
Danvers River, Plymouth Harbor, Scituate Harbor

' Eutrophication unlikely:
x’\,ﬁ Weir River, Salem Harbor, Sandy Bay .-

These embayments represent a wide-range of land uses, surficial geologies and population sizes.

For such a short list, the authors recommend recording embayment conditions and measuring
water quality parameters. Indicators of eutrophication include presence or absence of eelgrass,
hypoxic or anoxic conditions, sediment organic content and macroalgae blooms. Water quality
parameters which could be measured include temperature, dissolved oxygen levels, secchi depth,
nutrient concentrations (e.g., nitrate, nitrite, total kjeldahl nitrogen, total phosphorus),
phytoplankton stock and productivity, and chlorophyll-a. Results of field verification may also
provide a better understanding of the uncertainty associated with land-use analyses.

-

o

Contact communities near embayments to discuss local water quality conditions. Such
j discussions could be useful in identifying particular areas within an embayment that may require
further study and management.

’(/ Mé:elop nitrogen loading coefficients for surface runoff. If future nitrogen loading estimates are
undertaken, the authors recommend developing nitrogen loading coefficients for areas whose
nitrogen transport is primarily controlled by surface runoff (i.e., the North Shore). Because the
nitrogen loading coefficients play a significant role in a land-use analysis, surface runoff
coefficients for the North Shore will likely provide some refinement on the estimates provided in
this report.



-

5 m the necessary data to estimate off-shore contributions of nitrogen. For coastal
embayments, exchange with adjacent ocean waters can potentially supply large amounts of
nitrogen. Tidal contributions of nitrogen can be significant when tidal inflows are high and/or
tidally exchanged waters have high nitrogen concentrations. However, few studies have
attemnpted to quantify tidal contributions due to difficulties in modeling such loadings.

Oceanic nitrogen loadings may not represent available nitrogen in coastal systems because
nitrogen in ocean waters will enter coastal embayments at depth due the presence of a picnocline.
If the bay or estuary is not well-mixed, this nitrogen may remain at depths below the photic zone
and thus may not enhance algae growth. In addition, a significant fraction of the nitrogen that
enters coastal embayments on the ingoing tides may be the same nitrogen that has previously left
the embayment on the outgoing tides. Tidal inputs may thus be offset by tidal losses, and in
some cases oceanic loadings may not represent available nitrogen in coastal systems. In other
areas, such as upwelling areas, off-shore inputs may be very important.

A variety of physically-based exchange models can be used to estimate hydraulic loadings to
coastal embayments, such as harbors and estuaries. The authors discuss two such approaches,
the tidal prism model and the salinity balance model, below. Both models require data which are
not readily available for many Massachusetts embayments, and these data limitations prevented
even a cursory evaluation of oceanic loadings. Both models can only provide a first-order
approximation of offshore oadings because coastal systems are highly dynamic in nature and
may not be adequately represented by simple models incorporating limited data sets.

Tidal Prism Model

This model assumes that the volumetric in-flow of tidal waters can be computed based on the
geometry of a coastal embayment and the tidal height of the embayment. The volumetric in-flow
can then be multiplied by the annual average concentration of nitrogen at the open-ocean
boundary to determine the annual oceanic nitrogen loading to an embayment of interest. The
informational requirements of this approach thus include: tidal heights of coastal embayments,
geometry of embayments (e.g., surface area and average depth), and the average concentration of
total nitrogen (TN) at the open-ocean boundary.

For an embayment, the following formula could be used to determine the annual off-shore
nitrogen loading:

Annual N loading of tidal inflow = tidal prism volume * annual average TN concentration
* 2 tides/day * 3635 days/vear

where, tidal prism volume = embayment surface area * tidal height



Extensive monitoring data are necessary to obtain a useful average annual TN concentration. TN
concentrations are seasonally-dependent, and monthly monitoring data should be used to
calculate a representative average. The authors recommend that parties interested in such data
collection should review the monitoring plan developed and implemented as part of the Wellfleet
Harbor Mini-Bays Project.

Salinity Balance Model

This model assumes that the volumetric in-flow of tidal waters can be estimated by constructing
a salinity balance for a coastal embayment and requires: annual average freshwater volumetric
flow, annual average salinity at the open-ocean boundary, annual average salinity inside the
embayment, and the annual average concentration of total nitrogen (TN) at the open-ocean
boundary.

The volumetric in-flow of tidal waters (T;) is calculated in the following manner:
Ti =[8:/(5-5)] * R
where, S; = annual average salinity at the open-ocean boundary;
S, = annual average salinity inside the embayment; and
R = annual average volumetric inflow of freshwater into the embayment.

The volumetric in-flow of tidal waters can then be multiplied by the annual average
concentration of nitrogen at the open-ocean boundary to determine the annual oceanic nitrogen
loading to an embayment of interest. Extensive monitoring data are necessary to obtain useful
annual average TN concentrations and annual average salinities.

The annual average volumetric inflow of freshwater into an embayment can be estimated by
using annual river flows for embayments served by major river systems. For embayments not
served by major river systems, annual average freshwater flows can be estimated by multiplying
annual average precipitation rates for the embayment watershed by appropriate runoff or
recharge coefficients. For embayment watersheds having predominantly bedrock geologies (i.e.
embayments on the North and South Shores), a runoff coefficient of 0.35 may be appropriate.
This coefficient was proposed by Nationwide Urban Runoff Program (NURP) and is an average
for residential, commercial, and open land uses (USEPA, 1983). For embayment watersheds
where sand and till materials predominate and groundwater is the principal transport medium for
freshwater into coastal embayments (i.e., Cape Cod), an annual recharge rate of 16 inches per
year may be appropriate. This value is an assumed value for groundwater lenses of Cape Cod
(Ed Eichner, Cape Cod Commission, personal communication).

b
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Table 1. Summary of study embayments

Region Embayments/subembayments

Cape Ann
Merrimack River

Plum Island Sound/
Parker River
Rowley River
Eagle Hill River

ipswich River
Ipswich Bay/
Annisguam River
Essex Bay
Sandy Bay
Gloucester Harbar
Bosten Harbor
Hingham Bay/
Weymouth Fore River
Weymouth Back River
Hingham Harbor
Weir River
Hull Bay
Massachusetts Bay
Beverly Harbor/
Bass River
MNorth River
Danvers River
Salem Harbor
Manchester Harbor
Marblehead Harbor
Nahani Bay
Lynn Harborf
Saugus River
Pines River
Cohasset Harbor
Scituate Harbor

South River

Narth River




Table 1. Summary of study embayments, continued

Region Embayments/subembayments

Cape Cod Bay
Green Harbor River

Duxbury Bay
Kingston Bay
Plymouth Harbor
Sandwich Harbor
Scorton Harboer
Barnstable Harbor
Sesuit Harbor
Rock Harbor
Pamet River
Wellfleet Harbor

Provincetown Harbor




Table 2. Nitrogen loading coefficients for open water

Embayment surface
Atmospheric deposition®
{kg ha™* yr'")
low mean high

Wet deposition 31 38 6.9
Dry deposition 0.8 1.9 5.7
Total deposition 3.7 5.7 12.6
Open water within watershed

Atmospheric  Nitrogen Nitrogen

deposition®  losses®™  loading coefficient

(kg halyrhy (%) (kg ha” yr')
low 3.7 100 0.0
mean 57 56 25
high 12.6 14 10.8

Source:

*Gotomb et al, 1996, Atmospheric deposition of contaminants ante Massachusetts and Cape Cod Bays.
Massachusetis Bays Program. Baston, MA.

Valiela et al. In press. Nitrogen loading from coastal watersheds to receiving waters: review of methods and calculation
of loading to Waquoit Bay.

“Mean nitrogen losses = 100% - (44% not retained within the pond or lake).
Low and high nitrogen losses represent reperted range.



Table 3. Nitrogen loading coefficients for commercial and industriai land uses

Commerce, industry, transportation, mining and waste disposal

Atmospheric Nitrogen Nitrogen
deposition® losses™* loading coefficient
(kg ha'' yr™) (%) (kg ha" yr)

low 37 75 0.9

mean 5.7 75 1.4

high 12.6 75 32

Sourca:
“Golomb et al. 1996. Atmospheric deposition of contaminants onto Massachusetts and Cape Cod Bays

Massachusetts Bays Program. Boston, MA.

Pvaliela et al. In press. Nitrogen loading from coastal watersheds to receiving waters: review of methods and catculation
of loading to Waquoit Bay.

‘Nitrogen losses = 100% - (39% not lost in vadose zane x 65% not lost in aquifer).
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Table 5. Nitrogen loading coefficients for naturally-vegetated land uses

Forest, open land and urban open areas

Atmospheric Nitrogen Nitrogen
deposition® losses™  loading coefficient
(kg ha' yr'") (%) (kg ha™ yr'")
low 3.7 91 0.3
mean 57 91 0.5
high 12.6 91 11
Wetland and salt marsh
Atmospheric Nitragen Nitrogen
depaosition® tosses®™  loading coefficient
(kg ha”’ yr) (%) (kg ha" yr)
low 3.7 100 0.0
mean 57 77 13
high 126 14 10.8

Source:

*Golomb et al. 1996. Atmospheric depasition of pollutants onto Massachuselts and Cape Cod Bays.

Massachusetts Bays Program. Basion, MA.

®valiela et al. In press. Nitrogen loading from coastal watersheds to receiving waters: review of methods and calculation

of loading to Waquoit Bay.

“Nitragen losses = 100% - (35% not retained in plants and soil x 39% not [ost in vadese zone x 65% not fost in aquifer).

®Mean nitrogen losses = 100% - (23% not retained in plants and sediment},

Low and high nitrogen losses represent reported range.



Table 6. Nitrogen loading coefficients for fertilized turf

Participatory and spectator recreation

Data used to estimate loading coefficients®

Nitrogen application rate Area-weighted nitrogen

Associated {kg hat yr'"y application rate®
Location land use Fairways/roughs Tees Greens (kg ha™ yrly
Bass River Golf course 102 151 278 113.3
Eastward Golf course 116 169 181 121.0
Myannisport Goif course i10 142 183 115.3
Falmouth Goif course 122 98 423 135.9

Area-weighted nitrogen  Associated N Fertilizer
application rate® logses™? component

(kg ha'' yr™) (%) (kg ha"' yr)
low 1133 85 17.5
mean 121.3 85 18.8
high 135.9 85 21.0

Atmospheric Associated N Atmospheric

deposition® losses™ component

(kg ha™ yr) (%) (kg ha”' yr')
low 3.7 80 0.4
mean 57 90 0.5
high 12.6 a0 1.2

Fertilizer Atmospheric Nitrogen

component cemponent loading coefficient

(kg ha yr') tkg ha yr') (kg ha™ yr'"y
low 17.5 04 17.9
mean i8.8 0.5 19.3
high 21.0 1.2 22.2

Source:
Cape Cod Commission, June, 1990, The Cape Cod Golf Course Monitoring Project.

*Assumes fairway/roughs are 90% of golf course area, tees are 5% of area, and greens are 5% of area (Frimpter et al., 1988),

“Valiela et al. In press. Nitrogen loading from coastal watersheds to receiving waters: review of methods and calculation
of loading to Waquoit Bay.

“Fertilizer nitrogen losses = 100% - (61% not lost as gasses x 38% not lost in vadose zone x 65% not lost in aquifer).

*Golemb et al. 1996. Atmospheric deposition of poliutants onto Massachusetts and Cape Cod Bays.
Massachusetts Bays Program. Boston, MA.

fl-\trrscuspheric nitrogen losses in turf = 100% - (38% not retained in plants and soil x 39% rot lost in vadose zone x 65% not iost in aquifer).
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Table 53. Nitrogen loading ranks

Nitrogen loading' Syrface area  Nitrogen loading’

(kg yr'") (ha) (kg ha™ yr'*) Rank
Scorton Harbor 1.4E+04 4 4E-01 3.2E+04 /\
Merrimack River 1.1E+07 8.9E+02 1.3E+04
Ipswich River 3.1E+05 1.5E+02 2.0E+03
Lynn Harbor 6.9E+05 4 8E+02 1.4E+03
North River {South Shore} 1.5E+05 1.1E+02 1.3E+03
Green Harbor River 1.0E+04 1.9E+01 5.4E+02
Weymouth Fore River 2.5E+05 5.2E+02 4.8E+02
Parker River 9.7E+04 2.0E+02 4.8E+02 | some potential for
Sesuit Harbor 5.6E+03 1.2E+01 4. 7E+02 | eutrophication”
Sandwich Harbor 1.1E+04 2.8E+01 4,0E+02
North River (North Shaore) 8.2E+03 3.7E+01 2.2E+02
Weymouth Back River 4 2E+04 2.3E+02 1.9E+02
Rock Harbor 1.0E+03 5.7E+00 1.8E+02
Manchester Harbor 1.5E+04 8.5E+01 1.8E+02
Gloucester Harbor 9.7E+04 6.3E+02 1.6E+02
South River 2 BE+04 1.7E+02 1 5E+02 V
Saugus River 8.0E+03 7.0E+(H 1.2E+02 N
Rowley River 1.5E+04 1.3E+02 1.1E+02
Huli Bay 4, 7E+04 4.4E+02 1.1E+02
Plymouth Harbor 6.1E+04 5.7E+02 1.1E+02
Hingham Bay 3.6E+05 3.5E+03 1.0E+02
Bass River 2.8E+03 3.2E+01 8.8E+01 e
Plum Island Sound 1,3E+05 1.6E+03 8.0E+Q1 | |WPotentialfor |
Pamet River 2.3E+03 3.2E+01 72E+01  eeulrophication
Danvers River 1.4E+04 2.0E+02 6.8E+01
Scituate Harbor 5.9E+03 S.0E+01 6.6E+01
Cohasset Harbor 1.5E+04 2.3E+02 6.3E+01
Kingston Bay 2.0E+04 38E+02 5.6E+01
Beverly Harbor 2.8E+04 5.0E+02 5.5E+01
Sandy Bay 1.8E+04 3.BE+(2 4.6E+01 /\
Pines River 7.4E+03 1.7E+02 4 .3E+01
Essex Bay 2.5E+04 8.3E+02 3.0E+01
Barnstable Harbor 4 0E+04 1.3E+03 3.0E+01
Weir River 5.9E+03 2.2E+02 2.7E+01
Annisquam River 8.76£+03 3.6E+02 2. 4E+01
Hingham Harbor 5.8E+03 2.9E+02 2.0E+01 " non-ectraphict |
Salem Harbor B.4E+03 3.8E+02 1.7E+01 -—-——-!
Ipswich Bay 4. 7E+04 3.0E+03 1.6E+01
Eagle Hill River 3.0E+03 1.8E+02 1.6E+01
Duxbury Bay 2.2E+04 2.0E+03 1.1E+01
Wellfleet Harbor 2.8E+04 2.5E+03 1.1E+01
Provincetown Harbor 1.2E+04 1.3E+03 9.0E+00
Marblehead Harbor 1.3E+03 1.4E+02 8§.8E+00
Nahant Bay 9.9E+03 1.3E+03 7.5E+00 \

"Walues are the average nitrogen loadings for watershed delineations

2Loadings in this range are above the general range of loadings reported for nitrogen limited estuaries that are
eutrophic (Jaworski, 1981).

3Lcacﬁngs in this range are above the "permissible" loading of 54 kg ha™ yr' estimated by Jaworski (1981), but
are below the upper range of loadings (128 kg ha™ yr™) reported for non-eutrophic estuaries.

*Loadings in this range are below the "permissible” loading of 54 kg ha™' yr* estimated by Jaworski (1981);
empirical data from Jaworski also suggest loadings in this range would not result in eutrophication.



Table 54. Nitrogen sensitivity ranks

Embayment Embayment

surface surface

area:saltwater areainlet width  Shoreline Total

wetlands score score development score Rank
Danvers River 40 60 100 200
Buxbury Bay 40 40 100 180 / \
Ipswich River 10 60 100 170
Plum |sland Sound 10 60 100 170
Weir River 40 30 100 170 High'
Weymouth Fore River 40 30 100 170 L—'g:
Annisquam River 30 30 100 160
Welifleet Harbor 80 40 40 160
Weymouth Back River 40 20 100 160 N/
Barnstable Harbor 10 40 100 150 /\
Essex Bay 10 40 100 150
Merrimack River 10 40 100 150
Pines River 10 40 100 150
Sandwich Harbor 10 40 100 150
South River 10 40 100 150
Gloucester Harbor 80 30 30 140
Parker River 10 30 100 140
Rowley River 10 30 100 140
Salem Harbor 80 30 30 140
Saugus River 30 10 100 140
Green Harbor River 10 20 100 130 ' Moderate? I
Manchester Harbor 80 10 40 130
North River (South Shore) 10 20 100 130
Provincetown Harbor 80 40 10 130
Bass River 80 10 30 120
Beverly Harbor 80 30 10 120
Eagle Hill River 10 10 100 120
Hingham Bay 80 30 10 120
Hingham Harbor 80 20 10 110
Marblehead Harbor 80 20 10 110
Nahant Bay 80 20 10 110
Plymouth Harbor 80 20 10 110 N4
Hull Bay 80 10 10 100
North River (North Shore) 30 10 10 100
Sandy Bay 80 10 10 100
Kingston Bay 40 20 30 80
Scituate Harbor 30 20 40 g0
Lynn Harbor 30 20 30 80 | 3
Pamet River 10 30 40 g0 |
Ipswich Bay 30 30 10 70
Cohasset Harbor 10 20 30 €0
Rock Harbor 10 10 30 50
Sesuit Harbor 10 20 10 40
Scorton Harbor 10 10 10 30 Y

"High rank contains values greater than the 75th percentile
*Moderate rank contains values between the 25th to 75th percentile
*Low rank contains values less than the 25th percentile



Table 55. Comparison of nitrogen loading and nitrogen sensitivity ranks

Nitrogen sensitivity relative to other study embayments

some potential
for

eutrophication’

- increasing risk of eutraghication
T~
High* Moderate® Low®
Ipswich River Merrimack River Lynn Harbor

Weymouth Fore River
Weymouth Back River

North River (South)
Parker River
Sandwich Harbor
Green Harbor River
South River
Giloucester Harbor
Manchester Harbor

Scorton Harbor
Sesuit Harbor
North River (North)
Rock Harbor

Plum Island Sound

Beverly Harbor

Cohassett Harbor

Provincetown Harbor
Marblehead Harbor

S
2 8 Danvers River Hingham Bay Hull Bay
[ = .
] § low potential for Plymouth .Harbor Parnet River
L s . .. 2 Saugus River Scituate Harbor
e o eutrophication . .
g o Bass River Kingston Bay
g 2 Rowley River
g 2
= 3 Weir River Essex Bay Sandy Bay
g Annisquam River Pines River ipswich Bay
Duxbury Bay Barnstable Harbor
Wellfleet Harbor Salem Harbor
Hingham Harbor
3
non-eutrophic Eagle Hill River
Nahant Bay

'Loadings in this range are above the general range of loadings reported for nitrogen limited estuaries that are
eutrophic (Jaworski, 1981).

“Loadings in this range are above the "permissible” loading of 54 kg ha™ yr” estimated by Jaworski (1981), but
are below the upper range of loadings (128 kg ha™' yr") reported for non-eutrophic estuaries.

*Loadings in this range are below the "permissible" loading of 54 kg ha™ yr" estimated by Jaworski (1981)
empirical data from Jaworski also suggest loadings in this range would not result in eutrophication.

*High rank contains values greater than the 75th percentile

*Moderate rank contains values between the 25th to 75th percentile

®Low rank contains values less than the 25th percentile



Table A-1. Population and land use data for the Merrimack River Watershed

1971 and 1935 land use data not available for this watershed

U.5. Census data for 1000 m deiinaation

Population within 100C m boundary: 27,074
Housing units within 7000 m boundary: 12,510
QOccupancy rate (persons per uni): 22
Housing units sewsred (%): a1

MassGIS and NHGIS land use data for the 1000 m delineation

EELE B 1 rolected | 1971 to 1985 chango 1985 to 1990 change 7990 to builcout change
MassGIS Category (ha) {ha) {ha) Buildeut (ha) (ha) (%) {ha) {%) ha) (%6}
Ct Cropland - — 443.0 2215 _— - —_ - -2215 - 50,0
€2 Pasture — —_ 128.4 54.2 - —_ - - -64.2 -50.0
€3 Forast - —_ 17117 855.8 e - - - - B55,9 - 50.0
C4 Non-forestad wetland s .... 83.1 831 - —_ - - +0.0 +0.0
C5 Mining - - 511 g1.1 - - - — +0.0 +0,0
C§ Open land - - 136.4 138.4 - - - —_ +0.0 +0.0
C7 Participatory racreation — - 319 319 - - - - +0.0 +0.0
C3 Spactater recreation -— _ 291 291 — — - — +0.0 +0.0
C%  Waler-based mcreation — - 578 578 - —_ e —-— +0.0 +0,0
C10 Residental, mutti-family - —_ 293 554 - — — — +26.9 +38.8
C11 Rasidential, < % acma lots - - 421.1 421.1 — - n —_ +0.0 +0,0
C12 Residental, ¥ to % acre lots - - 503.4 950.3 - - - - +448.9 +ga8
C13 Residential, > % acre lots - - 483.1 8120 - B — — +4289 +83.8
C14 Sal marsh - - 961.9 551.9 - — - - +00 +00
C15 Commaercial - - 1377 224.2 - - B — +56.4 +828
C16 industrial - - 43.4 705 . — - - +27.2 +82.8
C17 Urban open — —_ 103.2 188.0 - — - — +64.8 +628
C18 Transportation - - 159.3 259.3 e — - — +100.0 +828
C19 Wasle dispasal —-— - 260 26.0 — - - — +0.0 +0.49
C20 Cpanwatar - — 646.6 646.6 - — — — +0.0 +00
C21 Woody parennial — — 775 387 — faad — fd -38.7 - 500

.8, Census data for watershed delineation
Population within watarshed: 34,830
Hoeusing units within watershed: 15,426
Gccupancy rate {persons per unit): 23
Housing units sewered (%) T
MassGlS and NHGIS fand use data for the watershed delineation

1871 1985 1930 Projected I 1871 to 1885 changa 1985 {c 1990 change 1998 to buildout charge
Mas3GIS Category (ha) {ha} (ha) buiidout (ha) ! {tra) {%) tha) (%) {ha} {%)
C1  Cropland - — 1234.9 B517.5 i — — - —_ -817.5 -50.0
C2 Pasture - 3189 1585 | - - - - - 158.5 -50.0
C3 Forest e 4108.7 2054.9 H — — —- — - 2054.9 -50.0
€4  Non-forested wetiand - - 2139 2135 | - - - - +0.0 +0.0
€5 Mining —_ —_ 132 113.2 i — - - +0.0 +00
€6 Open land — - 2457 2457 ; - - - v +0.0 +0.0
€7 Participatory recreation e —_ 686 E8.6 : - — - - +0.0 +00
C8 Spectalor recreation — — 445 446 — — — —_ +00 +0.0
CS ‘\Water-based recreation " . 576 576 H —_ — - —_ +0.0 +0.0
G110 Rasidential, muiti-family — — 705 160.3 ; - - - +38.8 +127.4
G111 Residental, < ' acre lots - —-— 4525 452.5 - - - +0.0 +00
C12 Residential, Y to 1 acre lots - 746.1 16898.5 - - — +950.4 +1274
C13 Residentiat, > ¥4 acre lots — - £92.8 20300 i - —_ e +1137.2 +127.4
C14 Sealtmarsh - — 951.9 9619 { - — — — +0.0 +0.0
C15 Commercial —_ — 1786 358 8 1 — —_ - — +179.9 +100.7
C1i6 Indusiral - — 1224 2448 ! —_ -— e - +122.9 +100.7
C17 Urban cpen - - 185.1 k7ak: i — — - - + 186.4 +100.7
213 Trapsportaticn - - 2338 4694 I —_ - - - +235.5 +100.7
C19 Waste dispasal an E 421 42,1 i — — — — +0.0 +0,0
€20 Open watar - - 754.9 7548 | - — - - +0.0 +0.0
C21 Woody perenmal —_ —_ 1408 0.3 H — — — — « 703 -50.0




Table A-2. Population and land use data for the Plum Island Sound Watershed
Includes Parker River, Rowley River and Eagle Hilf River Subwatersheds

U.5. Census data for 1000 m delineation

Population within 1000 m boundary: 3125
Heusing units within 1000 m beundary: 1311
Ceeupancy rate {parsons par unit): 2.4
Housing units sewsdred {%): 12

MassGIS land use data for the 1000 m delineation

1977 198 1550 Projected 1971 to 1985 changa 1385 to 1990 change 1950 fo buidout changs
MassGIS Category {ha} (ha) {ha) buitdout (ha) {ha) % (ha) {%) {ha) (%)
C3  Cropland 291.0 2783 2675 133.7 -127 -44 -10.9 -39 -1337 -50.0
C2 Pastre 134.2 122.0 120.9 50.4 -124 -8.0 ~1.2 -09 -60.4 -50.0
C3  Forast 1367.2 1299.8 1277.2 638.6 -87.3 -49 -226 17 -6388 -50.0
. C4  Nor-forested wetiand 472 45.4 454 45.4 -18 =38 +04 +00 +0.0 +0.0
: €% Mining 35.8 388 34.4 4.4 +1.2 +3.4 -24 -88 +0.0 +0.0
C5 Openland 345.3 340.1 3325 3325 -52 -1.5 -76 .22 +00 +0.0
C? Participatory recreation 193 9.3 19.2 18.3 +00 +00 +00 +00 +0.0 +0.0
C8  Speciator recreation 83 88 8.8 88 *0.5 +62 +00 +0.0 +0.0 +00
| C9 Water-basad recreation 258 258 25.6 258 + 0.0 +0.0 +0.0 +0.0 +0.0 +0,0
i C10 Residential, muli-farmity 60 o7 07 2.0 +07 - +0.0 +0.0 +14 +208.0
) C11 Residential, < % acre lots 14.8 14.8 148 14.8 +00 +00 +00 +0.0 +0.0 +0.0
€12 Razidantial, ¥ 1o % acme lots 1094.9 104.2 106.2 3271 -o7 -08 +20 +1.9 +220.9 +208.0
C13 Residantial, > % acrs lots 1205 203.8 242.4 748.5 +83.2 +89.1 +38.3 +19.0 +504.1 +3208,0
: C14 Salt marsh 33074 3304.7 3304.7 3304.7 -2.7 -0 +00 +0.0 +0.0 +0.0
€15 Cemmercial 32 55 57 17.0 +2.3 +70.4 «02 +33 +113 +199.5
C18  Incustrial 0.0 82 12.4 371 +8.2 - +41 +50.2 +24.7 + 1995
C17 Urban opan 408 374 37.4 1120 -3.4 -8.3 +0.0 +0.0 +74.8 +199.5
G18 Transporiation 0.0 1.8 28 83 +18 — +10 +535 +55 +199.5
C19 Waste disposal 5.1 13,1 13.1 131 +8.0 +158.3 +0.0 +0.0 +0.0 +0.0
CZ0 Opan water 225 225 225 225 + 4.0 +00 +0.0 +00 +0.0 +00
C21 \Woody perennial 209 209 19.4 9.7 +0.0 + 0.0 - 1.4 .69 -9.7 - 50.0

U.S. Census data for watershed delineation

Population within walershed: 15,192
Housing units within watershed: 5,862
Qezupancy rate (persons per unit): A
*ousing units sewered {%}: 38

MassGIS {and use data for the watershed delineation

1971 1985 990 Projgcted 1871 to 1885 change 1985 to 1980 change 1980 {0 buildeut change

MassGIS Category {ha} (ha) {ha} buitdout {ha) {ha} (%) {ha} {%) (ha) (%}
Gt Cropland 10399 580.9 851.4 4357 -59.0 -5.7 -12986 -132 - 4257 -580
C2 Pasture 418.0 378.4 aray 1893 ~376 -9.0 +0.3 +01 - 189.3 -50.0
C3 Forast 6055.5 57422 55728 21864 -3133 -5.2 - 169.4 -30 - 2706.4 -5G.0
C4  Nom-forested weiand 4377 395.5 389.2 389.2 -2 -53 -8.2 -186 +0.0 +3.0
C5 Mining 857 80,2 53.4 53.4 -55 -84 -58 -11.2 +00 +0.0
€6 Openfand 716.7 BGB 5 6461 846.1 -48.2 87 224 -3.4 +0.0 +0.0
€7  Participatory recraation 718 725 85.2 85.2 +0.7 +10 +127 +17.5 +00 +0.0
£8 Spectator recreation 322 438 494 49.4 + 1.7 +36.3 +56 + 128 +00 +0.0
€9 Water-based recreation 278 258 256 256 -22 -7.8 +0.0 +0.0 +0.0 +0.0
C10 Residential, mult-family 6.1 177 18.7 45.9 EEEE A B +187.9 +1.0 +58 +27.2 + 1459
€11 Residential, < % acre iots 270 278 270 270 +0.0 +00 +00 +00 +00 +0.0
¢ C12 Residentiat, ¥4 to ¥ acra [ots 464 .4 500.8 5647 1388.6 . +36.2 +7.8 +684.2 +12.8 +8239 + 1459
C13 Rasidential, > ¥ acra jots 8785 938.0 1151.0 2830.0 + 2795 +4%1 +182.0 +20.0 + 16758.0 + 1459
C14 Salt marsh 3463.8 3467.2 3467.2 3467.2 =27 -0 +40.0 + 00 + 0.0 +0.0
C1i5 Commercial 703 a8 102.9 2506 +18.5 +28.3 +14.0 +158 +147.8 +143.6
€16 Industrial 405 126.6 2218 540.3 +86.1 +212.4 +95.2 + 752 +318.5 +143.6
17 sban open 176.4 188.4 1356 3303 +10.0 +57 -50.8 «273 +1948 +1436
18 Transportation 134.8 161.8 165.6 403.4 +270 +20.0 +38 +23 +237.8 +143.6
C19 Waste disposal 357 438 419 418 +80 +225 -1.8 -42 +00 +00
C20 Cpenwater 446 451 48.2 48.2 +1.5 +34 +21 +46 + 0.0 +0.0

C21 Waody perannial 58,9 58.9 5541 3B : +09 +0.0 -38 -64 -278 -50.0




Table A-3. Population and land use data for the Parker River Watershed

U.S. Censys data for 1000 m detineation

Poputation within 1000 udary: B75

Housing units within 1000 m boundary: aze

Qcoupancy rate (parsons par unity 2.7
i

Housing units sewerad (%): a8

MassGIS land use data for the 1000 m delineation

1671 58 7950 Projected 1571 o 1965 Change 1985 (o 1590 chanigs 7650 to DUIJOL! ehange

MassGIS Category (ha) {ha) (ha) Huildout (ha) {ha} (%) (ha) (%) (ha) {%%)
€1 Cropland 1655 156.1 1531 78.5 -9.4 =57 -3.0 -1.3 -78.5 - 500
Cz Pasture 56.2 51.6 45.9 250 - 4.5 81 -7 .33 -25.0 -50.0
1 C3  Forest 684.2 5467 6342 371 -37.6 -55 -12.5 -138 3174 -50.0
C4  Nen-forested welfand 455 43.7 437 437 -1.8 -40 +9.0 +00 +0.0 +0.0
{ C5  Mining 00 0.0 2.0 0.0 +0.0 +0.0 +00 +0.0 +0.0 +0.0
C6 Openiand 152 13.2 123 12.3 -20 -12.% -0.9 <71 +0.0 +0.0
C7? Participaiery recreation 150 1%.0 19.0 19.0 + 0.0 + 00 +00 + 0.0 +00 +00
C8  Spectater racreation 8.3 8.3 63 63 +00 +040 +0.0 +4.0 + 0.0 +0.0
: C% Waler-based recreaticn 248 2.8 28 28 +04 +04 +0.0 +40 +0.0 +0.0
i €10 Residential, mult-family 0.0 0.0 0.0 0.0 +04 +00 +0.0 +0.0 + 0.0 +0,0
’ C11 Residential, < ¥ acre lots 8.0 .0 0.0 09 +0.0 +00 +0.6 +0.0 +90 + 0.0
€12 Residential, % to % acre iots 107 107 10.7 402 +00 + 00 +0.0 +0.0 +29.4 +274.1
; C13 Residential, > 14 acre lots 635 112.0 130.4 4880 +486 +765 +1484 +16.4 + 3575 + 2741
: C14 Zalt massh 854.9 8536 B536 8538 -13 -0 +04 +00 +00 +00
€15 Commercial 23 32 33 12.5 ' +09 +37.3 +02 +57 +92 + 2741
G16 Industrial a0 0.0 0.6 00 | +0O0 +0.0 +0.0 +00 +0.0 +00
C17 Uiban apen 5.4 5.4 54 20.4 +0.0 + 4.0 «00 +0.0 +14.9 + 2741
C38 ‘¥ransportation 0.0 18 2.8 103 +1iB —_ +10 +53.5 +78 +274.1
Ct9 Waste dispasal 4.0 9.3 a3 93 +53 +133.5 +09 + 0.0 + 0.0 +0.0
C20 Open watar 1.2 1.2 1.2 1.2 +8.0 +3.0 +00 +0.0 +0.0 +0.0
C21 Woody pereanial 1.4 14 0.0 C.0 +0.0 + 0.0 1.4 —_— + 0.0 +0,0

LS. Census data for watershed delineation

Population within watershed; 12,213
Housing units within watershed: 4,418
QOccupancy rate (persons per unit): 2.8
Housing units sewered {34); 45

MassGIS land use data for the watershed delineation

1971 1985 1950 Projected 1871 to 1985 change 1885 to 1930 change 1980 to bulldout change
MassGIS Category {ha) {ha) {ha) buildout (ha) {ha) (%} {ha} (%) (ha) (%)
€1 Cropland B866.4 811.1 692.4 3462 -55.3 -6.4 - 1188 -148 -346.2 -50.0
€2 Pasture 3082 2842 2878 14339 § -24.0 -7.8 +38 +1.3 - 1439 -50.0
C3  Forest 51938 4817.0 4761.1 2380.6 ;o -2768 -53 -155.8 -32 23806 -50.0
€4 Non-farested wettand 4530 380.8 3746 3746 : -222 -55 -62 -i8 +00 +0.0
<5 Mining 301 234 19.0 8.0 £ 8.7 -22.4 -44 - 186 +0.0 +0.0
€6  Qpenland 35790 3135 303.4 025 - 43.5 -12.2 -100 -3.2 +0.0 +0.0
7 Participatory recreation 860 66.3 79.4 794 : +0.7 + 11 +127 +19.90 +0.0 +0.0
€8 Spectator recraation 257 1689 42.5 425 ‘ +11.2 +43.3 +56 + 8.2 +0.0 +0.0
£8  Water-basad recreation 50 28 28 28 -22 -43.4 +00 +0.0 +0.0 +0.6
€10 Residentizt, rulti-family 6.1 17.0 18.0 44.7 +10.9 +177.2 +10 +58 +267 +148.1
<11 Residential, < % acre lols 23 99 9% 99 0.0 +040 +84 +00 +0C +08
©12 Residenhat, ' (o ¥ acre lots 294.0 3308 388.6 S64.1 +3638 +12.5 +577 + 475 +575.5 +148.1
£13 Residentiai, > % acre lots 6060 8471 1011.9 25105 |+ 2411 +33.8 +164.8 +19.5 +1498.5 +148.1
€14 Salt marsh 1017.3 1¢16.41 10161 1016.1 | -13 -3 +0.0 +0.0 +0.0 +0.0
€15 Commarial 831 794 934 2309 +168.3 +26.8 +140 +177 +137.4 +147.%
C18 Industria; 385 1071 191.9 4741 i +68.6 +178.4 +84.8 +78.1 +282.2 +147.¢
€17 Urban epen 1244 1378 568 2143 ‘L +13.4 +1G.8 -511 -371 +127.8 +147
C18 Transportation 132.5 158.7 162.4 401.4 ! +26.2 +13.8 +38 +2.4 +238.9 + 1471
C19 ‘Waste disposal 32.8 38.1 384 3B.1 ! +83 +16.3 +00 +09 + 0.6 +09
C20 Open water 22t 236 257 257 ; + 1.5 +48.9 +2.1 +89 +0.0 +0490
C21 Woody perannial 36.3 363 32.5 162 : + 3.0 + 0.0 - 3.8 - 105 - 18.2 -508




Table A-4. Population and land use data for the Rowley River Watershed

U.8. Census data for 1000 m delineation

cpulaten within 1000 m boundary:
Housing units within 1000 m baundary
QOccupancy rate (persons per unit):

Housing units sewerad (%):

1.9
432
27

14

MassGIS {and use data for the 1000 m delineation

1871 1585 1500 Projecied 1871 o 1085 change 1985 [0 1350 changs 1330 to buigout changs
MassGIS Calegory (ha) {ha) {ha) buildeut (ha} {ha} {%%) {ha} ()] (ha) (%)
C1  Cropltand 441 427 349 17.4 -14 -3z -78 -18.3 -17.4 -50.0
Cz Pasture 402 326 31.7 159 -76 -188 -0.9 =27 -1589 - 50.0
C3 Forest 398.7 384.2 383.0 191.5 -14.5 -36 1.2 -03 -191.5 - 50.0
C4  Non-forested wetand 04 0.4 0.4 04 +{.0 + 0.0 +0.0 +00 +0.0 +0.0
C5 Mining 3586 388 34.4 344 +1.2 + 3.4 -2.4 -66 +0.0 +0.0
C6 Openiand 387 327 270 270 -3.0 -84 -87 -17.5 +00 +0.0
C7 Participatoty recreation 0G 0.0 0.0 Qg +G0 +0.0 + G0 +0.0 +0.0 +0.0
CB  Spedclator recreation 2.0 28 25 26 +05 +253 +0.0 +0.0 +0.0 +0.0
C8 Water-based recreation a7 07 a7 07 +0.0 +0.0 + 0.0 +0.0 +0.0 +00
C10 Residential, multi-family 1344 o7 a7 22 +07 - +0.0 +0.0 +15 +2348
C11 Residential, < % acra Iots 78 78 7.8 78 +0.0 +0.0 +0.0 +00 +0.0 +0.0
C12 Residential, % to % acrs lots 78 272 291 976 -07 -24 +20 +7.3 + 6884 +2348
C13 Residential, > %4 acre lots 16.4 38.5 a8.5 162.3 +20.1 + 4224 +1189 +32.7 +113.8 + 2348
€14 Salt marsh 6142 5128 5128 612.8 1.4 -0.2 +0.0 +0.0 +09 +0.0
C15 Commercial 0.5 be 09 239 +0.0 +0.0 +0.0 +0.0 +20 + 2138
€16 industrial 00 8.2 124 B9 +82 —_ +4.1 +50.2 +26.5 +2136
C17 Urban apen 139 105 105 328 -3.4 -245 +0.0 + 00 + 223 +2138
C18 Transportation 0.0 00 0.0 0.0 +0.0 +00 +0.0 + 00 +00 + 08
C19 Waste dispasal 0.0 1.2 1.2 1.2 +1.2 — +0.0 +00 +00 + 0.0
C20 Open water a8 38 Y] 3.8 +0.0 +0,0 +0.0 +0.0 +0.0 +0.0
C21_Woody parennial 19.4 154 19.4 3.7 +0.0 + 0.0 +0.0 + 0.0 =97 -50.0

U.S. Census data for watershed delineation
'apulation within watershad: 1.895
Housing units within watershed: 708
Qceupancy rate {persons per unity; 27
Housing units sewered (%) 11
MassGIS land use data for the watershed delineation

871 1985 1960 Projected 1977 1o 1985 change 7985 10 1950 change 1950 {0 BUIGOW changs
MassGIS Calegory {ha) {ha} tha) buildout (ha) (ha) {5} {ha} {%h} {ha} 1%)
GC1  Croptand 802 783 67.5 338 -19 -24 -1038 -13.8 -338 -80.0
€z Pasture 85.5 518 473 238 -138 -20.7 <46 -89 -238 ~50.0
C3 Forest 574 4 5532 5486 2743 -212 -3.7 -46 -08 -274.3 -500
C4  Non-forested wetland 134 134 13.4 134 + 0.0 +00 +00 + 0,0 +G.0 +0.0
C5  Mining 356 368 344 344 +12 +34 -24 -66 +00 +00
€6 Opsenland 653 608 493 493 -44 -638 -115 -18.9 +0.0 +0.0
€7 Participatory recreation 55 55 5.5 55 +0.0 +00 +0.0 +0.0 +0.0 +0.0
C8  Spectaior recreation 64 68 &8 8.5 +0.5 +80 +00 +0.0 +0.0 <00
Ce Water-based recreation 07 o7 o7 07 +00 +00 +00 +00 +0.0 +00
C10 Residential, mult-family a0 Q7 Q7 i8 +0.7 — +00 +0.0 +00 +1413
C11 Reswdential, < ¥ acre lots 101 101 101 101 +0.0 +040 +00 +0Q.0 +00 +00
C12 Residential, % to % acre lots 6.1 954 018 2457 -07 -07 +84 +8.7 + 143.9 +141.2
C13 Residential, > 4 acre iots 329 56.8 756 182.4 +239 +725 + 187 +33.0 + 1088 +141.3
C14 Saitmarsh 6342 8128 8128 612.8 -14 -02 +00 +00 +0.0 +0.0
C15 Commaercial 72 8o 8O 187 +08 +113 +00 +0.0 + 1.7 +133.7
C16 Industrial 21 19,5 289 £98 +17.4 +848.4 + 104 +53.4 +369 +133.7
€17 Urban open 305 271 273 839 -34 -312 +03 +1.0 +356 +1337
{18 Transportation 23 kR 31 73 + 0.8 +35.3 00 +0.0 +42 +133.7
€19 Waste disposal i8 31 1.2 1.2 +12 +856 -18 -60.4 +0.0 +0.0
€20 Qpenwater 50 50 50 5.0 +00 +0.0 +0G +0.0 +0,0 +0.0
€21 Woody perennal 226 22.8 226 i3 +0.0 +00 + 08 +0.0 -13.3 -50.0




Table A-5. Population and land use data for the Eagle Hill River Watershed

Housing units within 1000 m baundary; 64
Oceupancy rate (persons par unit): 22
Housing units sewared (%) 20

MassGIS land use data for the 1000 m delineation

1971 1585 TH50 Projected | 1971 io 1985 change 1585 to 1950 change 850 to buildout change
MassGiS Category {ha) (ha) (ha}  buiidowt (ha) (ha) (%%} {ha) (%0} {ha} {%)
C1  Crogland 355 337 337 16.6 -1.8 -53% -0.0 -0.0 -168 -50.0
G2 Pasture 343 343 .3 17.1 +0.0 +0.0 +0.0 +0.0 =171 -50.0
C3 Forest 104.4 ar7.3 96.7 48.3 -71 -6.8 -06 -0.7 -483 -500
C4  Non-forested wetland 1.3 1.3 13 1.3 +0.0 +00 +0.0 +0.0 +00 + 00
C5 Miring 0.0 0e 00 o0.c +00 +0.0 +00 +0.0 +00 +00C
€6 OCpenland 17 17 o7 o7 +Q0 +00 -08 -5532 + G0 +00
C?  Participatory recreation 03 0.3 0.3 03 +0.0 +Q0 + 00 +00 +0.0 +800
CB  Speciator recreation 0.0 0.0 Q0 09 «0.0 +0.0 +00 +00 +0.0 +0.0
CS Water-based mcreation 28 26 26 26 +0.0 +00 +00 +00 +0.0 +0.0
C10 Residential, multi-family 0.0 [H1] 4.0 00 +0.0 +0.0 +0.0 +00 +0.0 +0.0
C11 Residentiaf, < ¥ acre Iots 00 0.0 a0 00 +00 +0.0 +00 +0.0 +0.0 +0.0
C12 Residential, 4 to % acre lots 137 1.7 13.7 336 +00 +0.0 +0.0 + 0.0 +19.9 +144.8
C13 Residental, » % acre lols 154 215 230 564 +80 +29.3 +1.6 +7.3 +334 + 1449
C14 Salt marsh 484.9 4849 4849 484.9 +00 +0.0 + 0G0 +00 +0.0 +00
€15 Commercial [15¢] 1.4 1.4 34 +14 — +G0 +0.0 +20 + 144,09
C16 Industrial 00 [421] 0.0 0.0 +00 +0.0 +00 +0.0 +00 +0.0
<17 Urban open 1886 18.6 8.6 456 +00 +00 +0.0 +0.0 +27.0 +144.5
C18 Transportation 0.0 0.0 0.0 2.0 +G.0 +00 + 0.0 +0.0 +00 +00
C19 Wasta disposal 06 21 21 241 +1.5 +2359 +0.0 +00 +00 + 00
C20 Opan water 0.0 0.0 0.0 4.0 +0.0 +00 +0.0 +0.0 +00 + 0.0
21 Woody perennial 0.0 0.0 0.0 Q9.0 +0.0 +0.0 + 0.0 + 0.0 + G0 + 0,0

U.S. Census data for watershed delineation

Population within watershed: 143
Housing units within watershed: 4
QOccupancy rate (persons per unity: 2.2
Housing units sewerad {%): 20

MassGIS land use data for the watershed delineation

1971 1968 1990 Projecled 1977 1o 1985 change 1985 to 1990 changa 1950 ta buildout change
MassGiS Category (ha) (ha) {ha) buildout (ka) {ha) {%) {ha) {%) (ha) (%)
Ct  Cropland 355 337 337 16.8 -1.8 -81 -0.0 -0.0 -168 -50.0
C2 Pasture 343 343 343 171 +00 +0.0 +0.0 +00 -7 -500
C3 Forest 104.4 973 96.7 483 -71 -68 -086 -07 -483 -50.0
C4  Noa-forested wettand 13 13 1.3 13 +4.0 + 00 +0.0 +00 +0.0 +00
C5  Mining 0.0 00 G0 0.0 : +5.0 +00 +0.0 +00 +00 +00
C6 Open land 1.7 17 Q.7 o7 + Q0 +00 -09 -553 +0.0 +G0
C7 Paricipalory recreation 03 0.3 0.3 0.3 +0.0 +00 +0.0 +00 +00 +0.0
C8 Spectator recreation ao 0.0 .0 0.0 +0.0 +0.0 +0.0 +00 +00 +0.0
C9  Water-based recrealion 26 256 286 286 +0.0 +0.0 +00 +0.0 +0.0 +00
C1C Residential, multi-family 0.0 0.0 0.0 20 «40.0 +00 + 00 +00 +00 +00
C11 Residential. < %4 acre lots 0.9 00 0.0 80 +0.0 +00 + 00 +00 +00 +00
C12 Residential, % to % acre lots 13.7 13.7 13,7 B6 +0.0 +00 +00 +00 +19.9 + 1449
C13 Residential, » 4 acre lots 154 215 23.0 56.4 + 6.0 +393 +18 +7.3 +33.4 + 1445
C14 Salt marsh 484 9 4849 484.9 4349 - +00 +00 +09 +0.0 +0.0 +0.0
C15 Commerciat [eXa) 1.4 14 34 +14 - +00 +{40 +20 +144.9
C16 Industrial [+11] 00 0.0 0.0 +0.0 +00 +00 +Q0 +00 +0.0
C17 Urban open 186 86 186 456 +00 +00 +00 +G0 +27.0 +144.9
C18 Transportation 0.0 00 0.0 0.0 +0.0 +0.0 + 00 +0.0 +0.0 +0.0
C12 Waste disposal 08 21 2.1 21 +15 + 2358 +00 + .0 +Q.0 +0.0
C24 Open water 00 0.0 0.0 0.0 +00 +9.0 +00 +0.0 +0.0 +0.0
C2% Wondy perennial 0.0 0.0 ] 00 +0.0 +0.0 + 0.3 +4.0 +0.0 +00




Table A-6. Population and land use data for the Ipswich River Watershed

U.S. Census data for 1000 m delineation

opulation within 4000 m boundary; 923
Housing units within 1000 m boundary: 1,308
Qccupancy sale (persons per unit): 22
Housing unils sewered {%): 70

1571 798 1980 Projedied 1971 10 1955 change 785 to 1390 changs T850 1o bUIdout changs
MassGIS Category {ha} (ha) (ha} buildeut (ha) {ha) {%) {ha) (%) (ha) {%])
C1  Cropland 788 780 8.0 390 -0.8 -1.0 +00 +0.0 -39.0 -50.0
C2 Pasture 822 816 816 408 -06 -07 +0,0 +0.0 -40.8 -50.0
C3 Forest 3702 348.1 3376 168.8 .22 -6.0 =10.5 -3.0 -168.8 -50.0
C4  Non-foreated wetiand 98 .8 9.8 88 +0.0 +0.0 +00 +0.0 +0.0 +00
C5 Mining 0.0 2.0 00 ¢o +00 + 0.0 +0.0 +0.0 +00 + 00
C8 Qpenland 555 526 526 526 : -29 -52 +00 +00 +0.0 + 0.8
C7 Participatory recreation a8 0.0 a0 [+1s] +0.0 +00 00 +0.0 +08 +0.0
C8 Spectator recreation 2.2 22 22 22 +00 +0.0 +08 +00 + 0.0 +0.0
C9 Water-based recreation 30 3.0 2.0 3.0 +00 + 0.0 + 0.0 +0.0 +00 +0.0
C10 Residential, muft-famity 0.0 0o 0.0 0o + 0.0 +00 +00 +00 +0.0 +0,0
C11 Residantial, < % acre lots 730 730 73.0 73.0 + 00 +0.0 +0.0 +0.0 +G0 +0.0
C12 Residential, ¥ to % acre lols 1109 1108 1158 2371 +00 +0.0 +4.1 +37 +122.0 +106.1
C13 Residential, > % acre lots 596 97.6 103.8 2138 +28.0 + 43,2 +62 +64 +110.1 + 1061
C14 Saltmarsh 494 0 494.0 4940 4840 +00 +0.0 +00 +00 +00 +00
C15 Commercial 54 54 5.4 88 + 00 +00 + 00 + 00 +43 +796
C16 Incustrial co 0.0 0.0 ao + 0.0 +0.0 +G.0 +0.0 +0.0 +0,0
C17 Urban cpen 2t5 M5 223 a0 +0.0 +0.0 +0.8 +3.7 +17.7 +795
C18 Transporation 2.0 0.0 0.0 0.0 +00 +0.0 +0.0 +00 +0,0 +0.0
C19 Waste disposal 2.0 0.0 0.0 00 +0.0 +0.0 +0.0 +0.0 +0.0 + 0.0
C20 Openwater 158 158 5.8 158 +0.0 +00 +00 +0.0 +0.0 +00
C21_ Woody perennial 13.5 11.8 112 S8 -1.7 -12.3 -0.6 -5.3 ~58 - 50.0
.8, Census data for watershed delineation
opulation within watershed: 2,979
Housing units within watershed: 1,330
Occupancy rate (persons per unit): 22
Housing units sewered (%) 69
MassGiS land use data for the watershed delineation
1871 1985 1990  Projected | 1971 (0 1985 changa 198% 1o 1990 change 7990 1o buiidout change
MassGIS Categery {ha) {ha} (ha)  buildout (hay - (ha) (%) tha) (%)} {ha) (%)
C1  Cropland 1427 142.0 142.0 71.0 08 -05 +00 +0.0 -71.0 «50.0
<2 Pasture as55 849 849 424 ; -06 -07 +0.0 +0.0 -42.4 -500
<3 Forest 38558 3628 3523 1752 : 227 -59 - 10.5 -28 -176.2 -50.0
C4  Non-forested wetand 04 104 104 0.4 : +00 +0.0 +00 +0.0 +0.0 +00
<5 Mining [#53] [eXs] 20 0.0 H +0¢ +0.0 +00 +0.0 + 00 + 08
C6 OQpeniand §2.9 8C.0 600 200 -28 -46 +0.0 +00 +00 +00
C7 Participatory recreation s3+3 co 20 00 : +00 +0.0 +G0 +0.0 +00G + 00
C8 Spectalor recreation 22 22 22 22 ; +00 +0.0 +0.0 +Q.0 +00 +0.0
C9 \Water-based recreation 3o 30 a0 30 . +00 + G0 +00 +0.0 +00 +0.0
€10 Residential, multi-fanuly [oR¢] 00 o0 G +oQ + 30 =00 +00 +00 +Q0
C11 Residental, < 4 acre lots 730 730 730 730 ~00 +0.0 +0.0 +00 +00 +G.0
C12 Residential, ¥4 to %% acrs lots 1172 117.2 1213 26847 +00 +0.0 +4.1 +35 +143.4 +1182
C13 Residential, > % acre lots 728 101.2 107.4 2343 | +2B86 « 394 +62 +6.1 + 1269 +118.2
<14 Salt marsh 484 ¢ 494.0 494.0 4840 ! +00 +0.0 +00 + 0.0 +0.0 +00
C15 Cemmercial 54 54 5.4 103 i +00 +8.0 +0.0 +0.0 +4.9 + 856
€16 Industrial 0g GO o0 60 +04 +0.0 +00 *0.0 +0.0 +0.0
€17 Urban open 215 25 223 422 +00 +8.0 +08 37 +200 +B2.6
C18 Transportation 0o 0.0 a0 0.0 +00 +00 +0.0 +00 +0.0 +0.0
C18 ‘Waste disposal oo 0.0 00 0.0 ] + 0.0 +0.0 +0.0 +0.0 +00 +0.0
C20 Cpenwater 158 158 168 158 ; +08 +0.0 +0.0 +00 +00 +9.0

C21 Waody parannial 135 118 112 56 ] -1.7 -12.3 -06 -5.3 -56 -50.0




Table A-7. Population and land use data for the ipswich Bay Watershed
Includes Essex Bay and Annisquam River Subwatersheds

1940 fand use data not available for Hamiton, Wenham, and Manchester
U.S. Census data for 1000 m delineation

Papulation within 1000 m boundary: B.521
Hausing units within 1000 m boundary: 3,939
CGccupancy rate (poersons per wnit): 2.2
Housing units sewerad {%): 23

MassGIS land use data for the 1080 m delineation

1971 1988 1860 Projected 1671 10 1065 ehanga 1985 (o 1590 change 7990 to buildoul changs

Mass(IS Category {ha) {ha} (ha)  ‘buildout (ha) {ha) {56} tha) (%) {ha) %)

€1 Cropland 2141 214 2124 106.2 i +00 +0.0 -17 -8 -106.2 +-50.0
C2  Pasture 1215 1176 120.7 60.3 -39 -3.2 +31 +28 -80.3 -50.0
€3 Forest 2088.0 1959.0 19525 9783 -58.9 29 - 48,5 -23 -976.3 -50.0
C4  Nen-ferasted wetland 328 323 32.3 323 -06 <18 +0.0 +0.0 + 0.0 +0.0
G5 Mining ag 0.0 a0 0 + 0.0 + 0.0 +0.0 +0.0 +040 +0.0
C8 Cpeniand 2370 2252 228 22258 ! -1%8 -50 <25 -1 +0.0 +0.0
C7 Participatory recraation 228 233 233 233 +07 +31 +0.0 +0.0 +00 +00
CB  Spectator recreation 84 8.4 8.4 84 H +9.0 +0.0 +0.0 +0.0 + 0.0 +040
C9 Water-based racreation 122.7 1235 1238 1236 +0.9 +0.7 +0.0 +0.0 +0.0 +0.0
C10  Residential, multi-family 46 45 4.8 92 +0.0 +0.0 +0.0 + Q.4 +47 +101.9
C11 Residential, < % acre lots 33.0 33.0 33.0 339 +0.0 +0.0 +0.0 +0.0 +00 +00
C12 Residential, ' to ¥ acre lots 5145 5214 522.5 10547 +69 +13 +1.% +02 +532.2 +101.9
C13 Residential, > % acre lots 4056 467 4 5109 1031.3 +61.8 +15.2 +435 +93 +520.4 +101.9
C14 Salt marsh 1358.1 1357.2 1357.2 1357.2 -05 -0.1 +00 +0.0 +0.0 +90
C15 Commercial 158 183 19.2 82 ! +25 +1567 +10 +52 +19.0 +98.7
€16 Industrial :X:] 8.9 87 2.4 | +0,0 +0.0 0.9 +98 +8.8 +98.7
€17 Urban gpen 43.1 44 6 458 910 +15 +3.5 +12 +2.7 +452 +98.7
C18 Transporiation 259 259 259 514 +00 +00 + 4.0 +00 +255 +98.7
€139 Waste disposal 5.1 6.1 6.1 6.1 P +1.0 +201 +0.0 +0.0 +040 +0.0
C20 Cpon watar 614 €23 62.3 623 i +0.8 +1.4 +4.0 +0.0 +0.0 +0.0
C21 Woody perennial 276 276 216 138 + 0.0 + 0.0 +0.0 +0.0 -13.8 - 50.0

U.8. Census data for watershed delineation

Pepulation within watershed. 12139
Housing units within watershad: 5136
Cecupancy rate (persons per unit): 24
Housing units sewered (%): 21

MassGiS land use data for the watershed delineation

871 1585 1888 Projcled 19711 1983 changa T985 1o 1990 changs 1590 o bulliout changs
MassGIS Catagory {ha} (ha) (ha) buildout tha) | {ha) {%) tha) {%) {ha) (%)
C1  Cropiand 318.2 3205 3154 577 ' +1.7 +038 -85 -1.7 - 1877 - 500
C2 Pasture 1733 187.0 1701 851 : -68.3 «3.6 31 +18 -851 - 500
C3 Forast 4643.8 4844,3 4777 22383 ' -99.5 -2a -656 1.5 -22389 -500
C4  Norforested wetland 2745 272.0 272.0 272.0 , -25 -0.% +0.0 +0.0 +0.0 +0.0
C5  Mining 25 a0 o0 0.0 : -25 — +0.0 +0.0 +0.0 +0.0
C6  Open land 2782 258.8 256.6 258.6 ' -18.4 -68 « 31 -1.2 +0.0 +00
€7  Participatary recreation 228 237 237 227 +13 +48 + G0 +0.0 +00 +0.0
C8 Speciator recreation 84 8.4 8.4 8.4 +0.0 +0D.0 +80 +0.0 +0.0 +00
C9  Water-basad recreatian 12390 123.9 1239 123.9 +08 +0.7 +00 +0.0 + 00 +00
C10 Residential, mutti-family 44 4.6 4.6 12.1 +04 +040 +4.0 +0.0 +75 + 1853
C11 Residential, < 3 acre lots 3340 330 330 330 +00 +00 +0Q +04 +0.0 +00
€12 Residential, ¥ to ¥ acre fots 6076 §14.5 815.7 16331 +65 +1.1 +11 +02 +1017.5 +185,3
{13 Residential, > ¥ acra lots 531.8 B835.5 7335 1868.1 +103.7 +19.5 +68.0 + 0.7 +1162.8 +185.3
C14  Sait marsh 1374.7 1373.9 13739 13739 -09 -0 +0.0 +00 +0.0 +4.0
C15 Commaerdiaf 20.4 229 249 650 +2.5 +122 +20 +87 +40,1 +161.2
C16 [ndustrial 158 17.8 18.0 45.6 +240 +128 +12 +65 +306 +161.2
C17 Urban open 715 78.3 798 208.4 +68 +95 +15 +19 +128.7 +161.2
C18 Transportation £64 £68.8 888 1788 +25 +3.7 +0.0 + 0.0 +111.0 +161.2
C19 Wasta disposal 69 79 7.9 79 + 10 +14.8 +0.0 +00 +0.0 +0.0
C20 Open water 2530 263.9 263.9 263.9 ; +0.8 +0.3 +0.0 +00 +0.0 +0.0
C21 Woody perennial 344 344 328 16,4 : + 0.8 +040 -1.6 -4.8 - 16.4 - 50,0




Table A-3. Population and land use data for the Essex Bay Watershed

1990 land use data not avaifable for Hamitton, Wenham, and Manchester

U.8. Census data for 1000 m delineation

Population within 1000 m boundary: 2,704
Hausing units within 1000 m baundary: 1,249
Cccupancy rata (perscns pes unith: 2.2
Housing units sewared {%): 20

MassGIS land use data for the 1000 m delineation

1571 1985 1590 Projected 1571 to 1583 changs 1985 to 1950 change 1950 to buildout change
MassGIS Category (ha) {ha) (ha) Buildaut (ha) (ha) {%) {ha) (%) {ha) {%%)
C1  Cropland 2141 2141 2124 106.2 +0.0 +0.0 1.7 -08 -106.2 - 50.0
C2  Pasture 1143 $10.4 1135 56.8 -39 =34 +31 +28 -568 -50.0
C3 Forest 12424 1206.0 1176.3 5B8.1 - 364 -2.9 -29.7 25 - 5881 -50.0
C4  Non-ferested watland 158 15.8 158 15.8 +00 +0.0 +0.0 +0.0 + D0 +0.0
C5 Mining 09 0.0 0.4 0.0 +0.0 +a.0 +0.0 + 00 +0.0 +0.0
C6 OQpen land 189.0 1802 159.1 158,91 -88 -52 -1 -0.7 +00 +0.0
C7 Parlicipatory recreation 201 20.1 201 20,4 +0.0 +0.4 +04 +00 +0.0 +0.0
C8  Spectator recreation 3.0 30 3.0 3.8 +0.0 + 0.0 +04 +0.0 +0.0 +0.0
CS Water-based recreation /s 835 39.5 395 +00 +00 +0.0 +00 +00 + 040
C10 Residental, multi-tamily 1.4 1.4 14 38 +00 +00 +0.0 +0.0 +23 +161.1
€11 Residental, < % acre iots a3 83 8.3 83 +00 +0.0 +00 + 0.0 +0.0 +0.0
C12 Residental, % to ¥ asre jots 124.7 124.7 124.7 325.6 +00 +0.0 +0.0 +0.0 +200.8 + 1611
C13 Residential, > 14 acre lots 244.0 2801 318.0 830.4 +48.0 +18.9 +280 +0.6 + 5§24 +161.1
C14 Salt marsh 1505 1150.5 1150.5 1150.5 +00 +0.0 + 0.0 +04 +048 +0.0
€15 Commercial 9.9 109 11.8 307 + 11 +10.7 +10 +8.7 + 188 + 1582
C16 (ndustria 22 22 31 79 +0.0 +040 +09 + 388 +4.8 +158.2
C17 Urban open 15.4 160 157 405 +08 +39 -03 -1.7 +24.8 +1582
C138 Transportation 0.0 o.0 0.0 a.a +0.0 +0.0 +0.0 +0.0 +D0 +0.0
C19 Waste disposat ar 43 43 43 +0.5 +14.6 +0.0 +0.0 +8.0 +0.0
C20 Open waler 1.0 11.8 1.8 1.8 +08 +78 +0.0 +0.0 +0.0 +0.0
C21 Woody perennial 25.9 259 25,9 13.0 +0.0 +0.0 +0.0 + 0.0 -13.0 - 50.0

U.8. Census data for watershed delineation
Popufation within watershed: 6,11C
Housing units within watershed: 2.366
Qecupancy mte (perssns per unit): 26
Housing units sewarad (%) 18
MassGIS land use data for the watershed delineation

1871 1985 1390 Projected 1571 to 1685 changa 1985 to 1930 change 1990 to buildout change
MassGiS Category {ha) {ha} tha) buildeut (ha) (ha) {%) {va) {%) {ha} {%)
€1 Cropland 392 3209 3154 157.7 +«1.7 +05 -5.5 - 1.7 -157.7 -50.0
C2  Pasture 163.5 1873 1603 8.2 -6.3 -38 +31 +20 -80.2 - 50.0
G3  Forest 33106 32296 31827 1591.4 -81.1 -24 -46.8 -14 - 15914 -50.0
C4  Non-forested watiand 2487 244.8 2448 244.8 -1.9 -0.8 +0.0 +00 +0.0 + 8.0
G5 Mining 25 0.0 0.0 0.0 -25 - +0,0 +00 +0.0 +0.0
C6 Openland 2026 1938 193.1 193.1 -8.8 ~4.3 -0.7 -03 +0Q0 +0.0
C?7  Participatory recreation 201 206 206 206 +04 +21 +0.0 +0.0 +0.0 +0.0
CB  Spectator recreation 3.0 a0 3.0 3.0 +0.0 +00 +0.0 +0.0 +08 +0.0
C9  Water-based recraation 388 3598 39.8 39.8 +0.0 +0,0 +0.0 +00 +0.0 +0.0
C10 Residential, multi-family 1.4 14 1.4 4.7 +00 + 0.0 +00 +0.0 +32 +2230
C11 Residential, < ¥ acre ots 83 a3 a3 83 +00 + 0.0 +00 +00 +00 +00
C12 Residential, !4 to ¥ acre iots 2179 2178 2179 703.8 +0.0 +0.0 +00 +3.0 + 4859 +223.0
C13 Residential, > ¥ acre lots 3643 451.4 501.2 1618.0 +87.1 +23.9 +498 +11.0 +1117.8 +223.0
C14 Salt marsh 1160.8 1160.8 11808 1160.8 +0.0 +0.6 +00 +3.0 +00 +00
C15 Commercial 14.2 152 16.2 51.% + 1.3 +7.4 +10 +8.2 + 357 +2205
C16  Industral 3.1 8.1 60 191 +2.0 +84.6 +03 +168,7 +131 +2205
C17 Urbas open 43.8 48.0 48.1 15414 +43 +9.7 +0.0 +40.1 +108.0 +2205
C18 Transportation 352 377 rT 1207 +25 +7.0 +00 +0.0 +830 +2205
C19 Waste disposal 55 &1 6.1 6.1 +05 +3.8 + 0.0 +0.0 +00 +04Q
C20 Open water 165.9 166.7 186.7 166.7 +0.8 +05 +00 +0.0 + G0 +0.0
C21 Woody perennial 32.8 32.8 1.1 15,6 +00 +0.0 -15 -50 ~-15,6 - 50.0




Table A-9. Population and land use data for the Annisquam River Watershed

U.5. Census data for 1400 m delineation

Papulation within 1000 m beundary; 4.459
Heusing units within 1000 m boundary: 1,986
Cecupancy rata (persons per unit): 23
Housing units sewered (%); 3z

MassGIS land use data for the 1000 m delineation

1971 1985 1390 Projacted 1571 Io 1985 change 1985 10 1990 change 199{ to duildout change
MassGIS Category {ha) (ha} (ha) buildout (ha) {ha) (%) {rha) {%} {ha} (%)
€1 Crepland [+X4] 0.0 o 0.0 +00 +0.0 +09 +0.0 +0.0 +00
€2  Pasture 28 2.0 20 1.0 +00 +0.0 +00 +0.0 =10 -50.0
C3  Forest 6576 837.5 B620.7 3104 -20.1 =31 -16.8 -28 -310.4 -50.8
C4  Non-forested welfand 128 12.2 122 12.2 -0.8 -4.7 + 00 +00 + 0,0 + 040
CS5  Mining 0.0 0.0 0.0 a.0 +0.0 + 0,0 + 00 +00 + 0.0 +00
C6  Open land 445 432 418 418 -1.3 -29 -14 -32 +0.0 +0.0
C7 Participatory recreation 23 3.0 3.0 34 +07 +308 +0.0 +0.0 +0.0 +00
CB  Spectator racreation 4.4 44 4.4 4.4 +0.0 +0.0 +00 +00 +0.0 +0.0
C8  Waler-based recreation 143 122 2.2 12.2 +0.9 +76 +0.0 +0.0 +4.0 +0.0
C10 Residential, multi-family 34 33 31 52 +00 + 0.8 +0.0 +0.0 +2.1 +87.2
Ci1 Residential, < % acra lots 247 247 247 247 +0.0 +0.0 +04 +0.0 +0.0 +0.0
C12 Rasidential, % to ¥% acre lols 2678 2730 2741 458.3 +52 +19 +1.1 +0.4 +184.1 +67.2
C13 Residential, > % acre lots 1053 119 1346 2250 +13.8 + 131 + 1565 +13.0 +50.4 +87.2
C14  Salt marsh 2067 205.9 2058 2059 -c9 -04 +0.0 +00 +0.0 +00
C15 Commercial 5.8 73 73 120 +13.4 +24.2 +00 +00 +486 +63.4
€1& Industrial 67 8.7 6.7 1089 +0.0 +0.0 + 00 +00 +4.2 +63.4
C17 Urban open 137 14.7 16.2 28.4 +09 +87 +15 +10.1 +10.2 +563,4
18 Teansportation 259 259 259 42.2 +0.0 +0.0 +0.0 + 0.0 +16.4 +83.4
€13 Waste cisposal 13 1.3 1.3 1.3 +0.0 +a.0 +4,0 + 0.0 + 0.0 +0.0
C23 Open water 438 43.8 43.8 43.8 +0.0 +0.0 +0.0 +0.0 +09 +8.0
£21_Woody perennial 1.6 1.6 1.6 0.8 +0.6 +0.0 +0.0 +0.0 -0.8 -60.0

1
U.S. Census data for watershed delineation
Papulatien within watershead: 4,644
Housing units within watershes: 2,027
Ceoupancy rate (parsans per unit). 2.3
Housing units sewered (%): 29
MassGIS land use data for the watershed delineation

1871 1885 1890 Projected 1971 (o 1985 ¢changs 1985 to 1930 change 990 1o buildeut change
MassGIS Caregory {ha} {ha) {ha)  buildout (ha} (ha} (%) {ha) (%) (ha) %)
C1  Cropland 00 oo co 00 +0.0 +0.0 +00 +0.0 +0.0 +09
C2 Pasturs 20 20 20 1.0 +0490 + 0.0 + 0.0 +00 - 1.0 - 50.0
C3 Forest 10775 10557 3038.0 5¢8.0 -217 -2 -19.8 -1.8 -518.0 -500
C4  Non-ferested wetland 221 21.5 215 215 -06 -2.7 +00 +0.0 +0.0 +00
C5 Mining 00 00 .0 00 +00 +00 +040 +0.0 +090 +00
C& Open land 455 442 418 418 H -13 -29 -24 -55 +00 +0.0
C7  Paricipatory recreation 23 3o 30 30 +0.7 +308 +00 +00 +00 +0.0
€8 Spectator racreation 4.4 4.4 4.4 4.4 ; +0.0 +0.0 +00 +00 +00 +60
£8 Water-based recreation 113 122 122 12.2 : +0.9 +78 +00 +0.0 »D.0 +80
C10 Residentiaf, mut-family 31 39 31 8.5 : + 00 +00 + G0 +00 +3.4 +107.4
€11 Residential < ' acre iots 247 242 247 47 +00 +00 -0 +~00 +00 +Q.0
£12 Residential, % 10 % acre lots 267 8 2738 2741 263.86 +52 +19 =11 +04 +294.5 + 3074
C13 Residentiaf, > % acre lois 107.9 1247 1385 290.3 j o +138 +128 +18.2 +15.0 +150.3 + 107.4
C14 Salt marsh 2131 2122 212.2 212.2 1 -0.9 =04 +00 +00 +0.0 +0.0
C15 Commercial 8.2 77 87 175 ! +14 +229 +1.0 +13.5 +88 +101.4
C16 Industnial 127 127 138 263 : +00 +80 +03 +24 +13.2 + 1014
CA7  Urban cpen 13.7 16.3 17.7 357 +25 +183 +15 +9.2 +18.0 + 1014
C18 Transportation 312 12 312 62.8 H +0.0 +00 +90.0 +040 +31.6 +101.4
19 Waste disposal 13 13 13 13 +0.0 +90 +0.0 +80.0 +0.0 +00
€20 Qpenwater 8.6 88.8 888 838 ; +0,0 +0.0 +0.0 +0.0 +0.0 +0.0
€21 Woady perennial 1.6 16 16 0.8 +0.0 + 0.0 +0.0 +0.0 0.8 -500




Table A-10. Population and land use data for the Sandy Bay Watershed

U.8. Census data for 1000 m delineation

opulation within 1000 m boundary” 421
Housing units within 1000 m boundary: 2,465
Cecupancy raie (persens per unit); .7
Housing urits sewered [%]; S0

MassGIS fand use data for the 1000 m delineation

1971 1585 1680 Projected 1571 to 1985 thange 1585 to 1990 changs 1530 fo bufldout change
MassGIS Category (ha) (ha) (ha)  buildout {ha) {ha) (%) (ha) (%) {ha} (%)
€1  Crepland 1.1 11 1.1 06 + 0.0 +0.0 +00 + 00 -6 -50.0
C2 Pasture 6.5 4.2 42 2.1 -22 ~34.4 +00 +00 -241 -500
€3  Forest 1952 739 161.2 80.6 =213 -10.8 127 -73 -80.6 -500
C4  Non-forested wetland 22 22 2.2 22 +00 +0,0 +0.0 +0.0 +00 +00
CE&  Mining 09 [+2:] Ga 09 +00 +0.0 +00 +00 +0.0 +00
C6 Cpeniand N3 11.3 11.3 13 +00 +0.0 + 00 +90.0 +0.0 +Q0
C7 Parlicipatory recreation 00 4%s] 00 00 +0.0 +0.0 +040 +0.0 +0.0 + Q00
C8 Spectator recreation 28 34 28 28 + 08 +228 -06 -18.4 +00 +0.0
C9 Water-based recreation 1.5 11.5 1.5 1.5 +0.0 + 0.0 +00 +0.0 +050 +0.0
C10 Residentiat, multi-family 1.8 54 86 126 +36 + 1952 +31 +57.6 +40 +46.6
C11 Residential, < ¥4 acre lots 0.8 0.8 20.8 308 +00 +00 +0.0 +0.0 +00 +0.0
C12 Rasidential, % to % acre lots 1124 1144 117.3 1719 +18 +1.7 +28 +25 +546 +466
C13 Residential, » % acre lols 140 294 B9 52.7 +154 +110.1 +85 + 221 + 16.7 + 4685
C14 Salt marsh 0.0 00 0.0 0o + 0.0 + 0.0 +00 +0.0 +00 +0.0
C15 Commercial 15.7 15.7 8.5 24 +0.0 +00 +08 +51 +49 +288
CA6 Industrial 18 19 1.9 24 +0.0 +00 +0.0 +00 +06 +258
C17 Urban open 3.8 a8 38 4.9 +4.0 +0.0 « 00 +0.0 +1.1 +298
€18 Transportation 45 45 4.5 58 +0.0 +00 +0.0 +00 +13 +298
C19 Wasta disposal 0.0 19 19 1.9 +19 —_ +0.0 + 0.0 +0.0 +0.0
C20 Open water 7.5 7.5 7.5 7.5 +0.0 +0.0 +0.0 +0.0 +0.0 +00
C21 Woody perennial 0.G 0.0 0.0 0.0 + 0,0 + 0.0 + 0.0 +0.0 +0.0 +0.0

U.S. Census data for watershed delineation

Fopulaiion within watershed: 4,578
Housing units within watershed: 2.632
Cerupancy rate (persons per unit), 1.7
Housing units sewersd {%). g0

MassGIS land use data for the watershed delineation

1971 1885 155G Frojecied 1971 to 1985 change 1585 15 1930 change 1550 1o buildout change
MassGIS Category {ha) {ha} {ha}  buildout {ha) {ha} {%a} {ha) (%) {ha) {%)
C1  Cropland 1.1 1.3 1.1 0.6 + 0.0 +00 +Q0 +0.0 -06 -500
2  Pasture 6.5 42 42 21 22 ~-34.4 + 30 + 0.0 -21 -500
3 Forest 2891 2614 2474 123.7 -277 -86 -13.9 -53 -123.7 -50.0
C4 Non-forested wetland 10.0 10.0 10,0 10.0 +00 +0.0 +0.0 +00 +0.0 +00
C5 Mining 47 43 43 43 -04 -82 +00 +00 +0.0 +00
€& Cpenland 118 1.8 13.0 13.0 +00 +0.0 +1.1 +04 +00 +00
C7  Participatory recreation 0.0 a8 0.0 00 +¢0 +6.0 +0.0 +0.0 +0.0 +0.0
CB  Spectator recreation 28 34 28 2.8 +G86 226 -086 ~184 +Q.0 +0.0
€9 Water-based recreation 115 1.5 1.5 115 +Q.0 +G.0 +0.0 +8.0 +G0 +00
€10 Residential, multi-family 18 87 94 164 +49 +264.3 +31 + 487 +65 +EB62
Cit Residential, < % acre lots 102.5 1023 102.5 1025 : +00 +G0 +00 +G0 +0.0 +00
C12 Residential, % to %4 acre lals 116.4 1183 121.2 20%.4 +19 +1.7 +29 +2.4 +80.2 +86.2
C13 Residential, » % acre lots 151 324 401 66.6 +17.3 +114,7 +17 +23.8 +265 +66.2
C14 Salt marsh 0.0 a0 0.0 o0 +G.0 +Q0 . +00 +Q0 +00 +0.0
C15 Commercial 18.5 185 193 272 +0.0 +Q0 +0.8 +43 +80C +41.4
C16 Industrial 18 1.9 19 26 +G.0 +0.0 +0.0 +G.0 +08 +41.4
C17 Urban cpen 38 4.9 6.3 8.9 +1.1 +2938 + 1.4 +250 +286 +414
C18 Transportation 45 70 45 83 +25 + 589 -25 -36.3 +1.8 +d414
C19 Waste disposal 0.0 2.0 20 20 | +20 s +0,0 +00 +0.0 +00
C20 Open waler 87 a7 8.7 87 +0.0 +00 +00 + 00 +00 +0.0

C21_Woody perennial 0.0 8.0 0.0 o0 + 3.0 + 0,0 +0.0 +0.0 +00 +0.0




Table A-11. Population and land use data for the Gloucester MHarbor Watershed

U.S. Census data for 1000 m delineation
opulation withi 1000 m boundary. . 11,53
Housing units within 1000 m boundary: 5,451

Occupancy rata (persons per unit)’ 21
Housing units sewered (%) a9
MassGIS land use data for the 1000 m delineation
1571 1985 1900 Projected 1977 1o 1985 change 1585 10 1990 change 1990 ta buildout change
MassGIS Catagory (ha} (ha) (ha)  buildeut (ha) {ha) {%) (ha) {%) {ha) {%)
Ct  Cropland 08 0.6 06 o3 +0.0 +G.0 +00 +00 -03 500
C2 Pasture 1.6 1.6 1.6 ca +00 + 0.0 +3.0 +00 -08 -50.0
€3  Forest 2195 210.0 206.3 1032 -85 -4.3 -3.7 -1.8 -103.2 -50.0
£4  Nen-forested wetland &0 5.0 6.0 6.0 +00 +00 +00 +00 + G0 +0.0
€5 Mining 0.0 0.0 0.0 0.c + 0.0 + 0,0 +0.0 + 0.0 +00 +0.0
<6  Openland 17.5 17.5 165 166 +040 +00 -09 -50 +0.0 +0.0
C7  Participatory recreation n6 225 225 22,6 +0.0 +0.0 +0.0 + G0 + 00 +0.0
C8 Speciator recreation 15.0 150 150 15.0 +0.0 «00 +00 +0.0 +0.0 +0.0
C9 Water.based recreation 236 236 238 238 +0.0 + 0.0 +00 +0.0 +0.0 +00
C10 Resigantal, multi-family 4.0 5.1 104 157 +11 +28.1 +53 + 1930 +53 +513
C1t Residential, < %4 acra lots 170.3 170.3 170.3 1703 +0.0 +00 +04 +00 +040 +00
C12 Residential, ¥4 to % acre lots 7o 188 80.4 12186 +18 +23 +15 +1.9 +412 +513
€13 Residential, > % acre dols 678 736 72.0 109.0 +58 +8.6 -16 -21 + 370 +513
C14 Salt marsh 36.2 36.2 36 2 8.2 +00 +0.0 +00 + 00 +*00 +Q0
C15 Commescial 200 200 200 250 +00 +G.0 +Q0 +00 + 50 +251
C16 Industrial 106 1041 10.1 12.6 -0.5 -4.5 +0.0 +00 +25 +25.1
C17 Urbanopen 238 257 250 13 +19 +80 -0.7 -286 +6.3 + 251
C18 Yransporation 284 277 7T 4.7 -67 -23 +00 +0.0 +6.9 +251
C19 Wasta disposal 5.0 50 50 5.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0
C20 GCpan water 26 26 26 286 +0.0 +0.0 +Q.0 +0.0 +0.0 +0.0
! €21 Woody perennial 00 0.0 0.0 0.0 +0.0 +0.0 + 0.0 +00 + 0.0 +00

LL.S. Census data for watershed delineation

opulation within watershed: 11.710
Housing units within watershed: 5,520
Qccupancy rate (persons par unit): 21
Hausing units sewaraed (%): 89

MassGIS fand use data for the watershed delineation

1971 1985 1990 Projected 197710 1985 change 3985 fo 1980 change 1990 tc buildout chanige
MassGIS Category {ha} thay} {ha)  buildout (ha) (ha) 156) (ha) {%) (ha) {%)
€1 Cropland [eX=3 08 0.6 0.3 +00 +0.0 +00 +0.0 -03 -500
C2 Pasture 16 16 16 08 +0.0 +0.0 +0G +0.0 -08 -500
C3 Forest 2262 216.0 2323 106.2 -101 -4.5 -3.7 -1.7 -108.2 - 800
C4  Non-forested watland 75 75 7.5 7.5 +0.0 + 0.0 +00 +0.0 +0.0 +00
C5 Mining 06 00 0.0 0.0 +0.0 + 00 +00 +09 +00 +00
C& Cpenland 176 176 17.0 170 i +0.0 + 00 -08 -32 +00 +0.0
C7 Participatery recreation 226 225 25 226 +00 +08 +00 + 0.0 +0.0 +0.0
C8 Spectator recraation 150 15.0 15.0 150 +0.0 +00 +4.0 +00 + 0.0 +0.0
€8 Waler-based recreation 236 238 238 236 +0.0 +00 +030 +00 +0.0 +00
€10 Residantial, muiti-family 40 53 105 160 +13 +318 +«53 + 1061 +55 +520
€11 Residential, < ¥ acre lots 172.2 1722 1722 1722 s +00 +G0 +0.0 +0.0 +30 +~08
€12 Residential, ¥ to % acre Iots 77.0 788 80.4 1221 i +18 +23 +15 +1.9 +418 +520
C13 Resldential, » %4 acre ots 67.8 735 72.0 1085 +58 +8.6 186 -2.1 +37.4 +520
C14 Salt marsh B2 362 362 36.2 + 0.0 + 0.0 +00 +0.0 +0G.0 + 0.0
<15 Commercial 20.0 200 200 250 +0.¢ +0.0 +00 +0.0 + 59 +253
C16 Industral 13.9 138 136 171 : «03 -22 +0.0 +00 +34 +253
C17 Urban open 25.4 278 266 333 f +22 +87 -1.0 +35 +6.7 +253
C18 Transportation 299 293 293 367 ; -07 -22 +00 +0.0 +74 +253
C19 Waste disposal 56 58 56 56 +0.0 +0,0 +0.0 +0.0 +00 +04
€20 Open water 26 25 26 286 i +0G +0.0 +00 +00 +00 +00
C21 Woedy perennial 0,0 0.8 0.0 0.0 | + 0.0 +0.0 +0.0 +0.0 + 0.0 +00




Table A-12, Population and land use data for the Hingham Bay Watershed
includes Weymouth Fore and Weymouth Back Rivers, Higham Harbor, Weir River and Hull Bay

1990 land use data not available for Huil, Cohassett and Weymouth
U.5. Census data for 1000 m delineation

Population within 1000 m boundary: 61619
Housing unils within 1004 m boundary: 26,141
Qccupancy rate (parsons par unit): 2.4
Housing units sewerad {%): S0

MassGIS land use data for the 1000 m delineation

1971 7985 1980 Prajected 1871 o 1995 change 1955 to 1950 change 1950 ¢ buildout change

MassGIS Category {ha) (ha) {ha) buldout (ha) (ha} (36) {ha) {%) {ha) (%)
€1 Cropland 65.7 857 83.0 315 + 00 +0.0 2.7 -4 -315 - 30,0
<2 Pasture wve 1739 17.9 2.0 +00 +0.0 +00 +0.0 -390 -50.0
€3 Forest 637.7 629.3 £00.6 300.3 -58.4 -85 -28.7 -46 -300.3 - 50.0
| €4  Non-forested wetland 484 484 484 48.4 +00 +0.0 +00 +0.0 +08 +0.0
! €5 Mining 338 269 326 3238 -97 -25.2 +39 +13.7 +00 +0.0
€8 Open land e 097 137 137 -20 +1.8 +40 +37 +00 +0.0
C?  Participatory recreation 68 97 97 87 +28 +414 +040 +0.0 +0.0 +0.0
C8  Spectator recreation 747 713 732 732 -34 - 48 +18 +26 + 0.0 +0.0
C% Water-based recraation 44.5 44.5 50.6 50.6 -0.0 -04 +6.1 +13.7 +0.0 +0.0
C10 Residential, muiti-tamily 365 799 1044 140.6 +43.3 +118.8 +24.5 +30.7 +38.5 + 349
€11 Residential, < % acre lotg 1347.9 13473 13476 13476 -05 -09 +03 +0.0 + 00 +0.0
C12 Residential, % to ¥ acre lots 4186 4242 4254 574.0 +46 +1.1 +12 +03 + 1488 +349
€13 Residential, > ¥ acre (ots 183.4 1838 200.2 2701 +55 +3.0 +113 +6.¢ +69.9 +3489
C14  Salt marsh 2580 2547 2547 2547 -4.3 -1.7 + B0 +00 +0.0 +00
C15 Commarcial 1883 185.1 1854 207.8 + 168 +10.0 +G0 +D0 +227 +123
C18 Industial 2392 2443 2443 2743 +52 +2.2 +00 +00 +300 +12.3
C17 Urban open 2881 269.9 2608 292.6 +18 +*0.7 -93 -3.4 +320 +12.3
Ct8 Transportation 0.7 10.7 10.7 12.0 +0.0 +0.0 +0.0 + Q.0 +13 +12.3
Cis Waste disposat 216 19.1 68 6.8 -25 =117 -125 -B855 +0.0 +0.0
C20 Open water 221 221 221 22.1 +00 +0.0 +00 +0.0 +0.0 +0.0
€21 Woody parennial a5 0.5 0.5 0.2 +0.0 + 0.0 +0.0 +0.0 -02 - 50,0

U.8. Census data for watershed delineation

Fapulation within watershed: 71.808
Housing unils within watershed: 30,304
Qccupancy rate {persons per unit): 24
Housing units sewered {%%). 91

MassGIS land use data for the watershed delineation

1971 1985 1980 Projecteg 1871 to 1985 change 1985 to 1890 change 1985 1o buildout change
MassGIS Category tha) {ha} {ha) buildaut (ha) {ha) (%6) {ha) (%) {ha) (%}
C1  Cropland 85.7 85,7 63.0 s +00 +040 .27 41 -315 - 500
C2  Pasture 28.7 287 233 16 +00 +00 -5.4 -18.8 116 -50.0
C3  Forest 922.4 841.8 BOE.5 4033 - 806 -B.7 -353 -42 -403.3 -50.0
C4  Non-forestec wetiand 55.8 55.8 558 55.8 +00 +040 +00 +00 +0.0 +90
C5 Mining 805 508 581 55,1 -97 -16.0 +43 +84 +0.0 +00
C6 Openland 1294 126.7 127.7 127.7 .27 -2 +10 +08 +00 +00
C7  Participatory recreation 314 342 34.2 342 : +248 +9.0 +00 +00 +0.0 +00
C8 Spectator racreation 84 &4 810 828 82.8 : -34 41 +18 +23 +0.0 +0.0
C3  Water-based recreaticn 445 445 506 0.6 H -00 <00 + 5.1 +13.7 +0.0 +4a0
C10 Residential, multi-family 47 942 1143 1628 +50.5 + 1158 +256 +272 +43.0 +36.9
C11 Residential, < 14 acre fols 1558 ¢ 15558 15539 1855 3 -25 -02 «03 -0 +00 +0.0
C12 Residential, ¥ lo ¥ acre lots 5917 6122 5145 £34.9 . +205 +3.5 +22 G4 +2208 +3589
C13 Residential, > % acre lots 1874 195.0 218.8 2973 i +76B +490 +238 +12.2 +78.5 +3689
Ci4 Salt marsh 2590 2547 2547 2547 -4.3 -1.7 +00 +40 +0.0 +0.0
C35 Commercial 184 5 23157 287 2451 i +212 +109 + 00 +40 +294 +13.6
C16 Industial 2440 2492 2492 283.1 g +52 +2.1 +0.0 +00 +34.0 +136
€17 Urban epen 3031 36 2923 332.2 15 -05 93 -31 +33.8 + 136
€18 Transportation 37 137 137 156 +00 +00 +060 +00 + 1.9 +136
€19 Waste disposat 245 220 9.5 95 ! .25 -103 -12.5 -56.9 +00 +0.0
C20 Open water 24.4 244 24.4 24 4 ! +00 +04 +00 +0G +00 +0.0
C21_Woody parennial 27 13 13 07 | -14 .514 +0.0 + 0.0 -0.7 50,0




Table A-13. Population and land use data for the Weymouth Fore River Watershed

1538 fand use data not available for Weymouth

U.8. Census data for 1000 m delineation
opulaton within 1000 m boundary: 38,798
Housing units within 1000 m boundary, 15,281
Occupancy rate (persons per unit): 2.4

Housing units sewerad (%) 88

MassGlS land use data for the 1000 m delineation

1971 1 1580 Froeced  + 197110 1965 change 1985 o 1990 change 1990 to burldout changa
MassGIS Categary (ha} tha) (ha) buildaut (ha) | tha) (%) {ha} (%) {ha) {%)
C1  Cropland 00 Go [4Xs} (134 +00 +0.0 +0.0 +0.0 +0.0 +00
C2 Paslure 2.2 22 22 11 +00 +0.0 +00 +00 -1.1 -50.0
C3 Foerest 1582 127.0 122.% 811 ! -31.% -19.7 -49 -39 -61,1 ~50.0
C4 Non-forested wetland 15.9 159 15.9 1589 : + 0.0 +0.0 + 0.0 + 0.0 +0.0 + 00
C5  Mining N0 245 285 85 : -64 -207 +398 +16.4 +00 +00
C6 Openiand 319 31.0 350 350 -0% -29 +4.0 +13.0 +0.0 +00
C7 Participatary recreation 6.1 78 78 78 ; *17 +278 +00 +00 +0.0 +0.0
C8 Speclator recraation 437 46.1 461 461 +24 +5.4 +0.0 +0.0 +0,0 +0.0
C9 Water-based racreation 136 13.6 19.7 197 1 -0.0 =01 +581 +44 8 +0.0 +0.0
C10 Residential, multi-family B4 708 76.9 1010 ! +34.3 +84.0 +60 +85 +241 +313
C1% Rasidential, < ¥ acra lots 8301 8274 8277 8277 E -27 -0.3 +0.3 +00 +0.0 +00
C12 Residential, % to % acre lots. 469 53.0 542 7.2 i +81 + 131 +1.2 +2.2 +17.0 +313
€13 Residential, > %4 acra lots 4.7 147 14.7 123 | +00 +00 +0.0 +0.0 +46 +31.3
€14 Salt marsh 1229 186 1186 1186 i <43 -3.8 =00 +00 +048 +00
€15 Commarcial 89.7 108.2 1082 1133 ! +85 + 88 +00 +00 +51 +47
C16 Industrial 1783 178.6 17856 187.0 +03 +02 +0G +0.0 +84 +47
C17 Urban open 69.9 659 618 64,7 -40 -57 -4.1 -6.2 +2.9 +47
C18 Transperation i 37 3.7 39 ! +0.0 +00G +00 +00 * 0.2 +47
€19 Waste disposal 16.9 12.9 G4 3.4 ] -4.0 -23.9 -12.5 -971 +G.0 +0.0
C20 Open water 33 33 33 33 +0.0 +0.0 +0.0 +0.0 +0.0 +00
21 Woedy petennial 00 0.0 00 0.0 B + 0.0 +0.0 +0.0 +0.0 +0.0 +0.0

U.S8. Census data for watershed delineation
Population within watershed: 45,601
Mousing units within watershed: 19,054
QOccupancy rate (persons per unit): 24
Heusing units sewerad (%) 98
MassGIS tand use data for the watershed delineation

1971 7985 1950 Projected 1971 1o 1985 change 1985 1o 1990 change 1980 ta buildout change
MassGIS Catagory {ha) {ha) {ha)  buildout {ha) (ha) {%) (ha) Yo} (ha) (%)
C1  Cropland 0o 0e a0 oG : +00 +0.0 +00 +0.0 +06 +0.0
C2 Pastura 22 22 22 11 i + 00 +0.0 +Q0 +0.0 -1 -500
C3  Farest 2855 2208 2149 107.4 -448 -16.8 -6.0 27 -107 4 - 50.0
C4  MNomnforested wetiand 202 202 202 202 . +00 +0.0 +00 +00 +00 +G0
C5 Mining 477 413 452 452 -64 -13.4 +3.8 +986 +00 +Q0
C8 Open lang 353 344 384 384 -0¢ - 2.7 +40 +11.7 +00 + 30
C7 Participatory recreation 81 78 78 78 +17 +27.8 +00 + 0.0 +0.0 +0.0
CB Spectatar recreation 454 5.8 §1.8 818 : +24 +48 +00 +0.0 +00 +0.0
C9  Waler-based racreation 1386 1386 197 197 00 -0 +61 +448 +0.0 *00
£1C Residential, multi-family 427 778 a37 1128 +348 +818 +51 78 +289 +34.5
C11 Residential, < Y4 acra lots 8920 987 4 987.6 9876 -4.7 -05 +03 +00 <00 +0.0
C12 Residential, ¥ ko ¥4 acre [ots 1161 1365 1387 186.6 : +203 +17.5 +22 +16 +47.9 +345
€13 Residential, > % acre lots 14.7 16.1 6.1 M7 : +14 +45 +00 +0.0 +56 +345
C14 Salt marsh 1228 1186 1186 1186 i -43 -3.5 +00 +0.0 +C.0 +00Q
€15 Commercial 121.5 12314 1211 1398 +96 +7.9 +00 +0.0 +8.38 +B8.7
€16 Industrial 5824 182.7 182.7 185.0 : +03 +0.2 +00 +0.0 +123 +56.7
€17 Urban apen 878 B33 79.1 844 : -43 -49 -4 -50 +53 +B8.7
C18 Transportation 48 48 4.8 51 . +00 +00 «00 +0.0 +03 +6.7
C19 Waste disposal 19.8 15.8 32 32 -40 -204 125 -79.4 +0.0 +00
C20 Openwaler 4.1 4.1 4,1 43 <00 +0.0 «00 +00 +00 +0.0

C2% Waody perennial 23 0.9 0.9 04 -14 -51.3 +00 +0.0 -0.4 ~-50.0




Table A-14. Population and land use data for the Weymouth Back River Watershed

1980 fand use data not available for Weymouth
U.5. Census data for 1000 m delineation

Populaten withun 1000 m Bourdary: 305
Hausing urits within 1000 m boundary 3,011
Qccupancy rate (parsans par unity: 24
Housing units sewered (%) 35

MassGIS land use data for the 1000 m delineation

5571 585 1650 Projecied 1571 10 1595 change “IG85 1o 1900 changs . 1050 1o buldoul Shangs

MassGIS Category {ha) {ha) {ha)  buidout (ha) {ha} (%} {ha) (%) (ha) (%)

€1 Croplang 00 G0 0o 00 +00 +0.0 +0.0 +00 +0.0 +0,0
C2 Pasture 1.5 1.5 1.5 08 +00 +0.0 + 080 +0.0 -0.8 -50.0
C3 Forest 2450 2244 215.4 1077 -206 -84 «99 -40 -107.7 -50.0
C4  Nen-forasted welland 57 57 87 57 +00 +0.0 +02Q +0.0 +0.0 +0.0
C5 Mining 34 a1 01 21 -33 -96.9 +00 +0.0 +0.0 +00
C6 Openland 1.0 203 203 203 -06 -30 +00 +00 +0.0 +0.0
C7  Participatory recreation 08 1% 19 19 * 11 +150.7 + 00 + 040 +00 +0.0
C8 Spectator recreation 143 72 a1 g1 -7 -49.4 +18 + 254 + 0.0 +0.0
C9 Water-based racreation 178 17.8 178 178 +00 +0.0 +00 +0.0 +0.0 +00
C10 Residential, muiti-family 0o 88 a7 446 +86 - + 185 + 2145 +17.5 +64.7
C11 Residential, < % acre fots 1879 1911 1911 1911 +33 +1.7 +00 +00 +0.0 + 0.0
C12 Residential, ¥ to % acre lois 580 880C 580 8956 +0.0 +0.0 +00 +00 + 375 +64.7
C13 Residential, > % acre fols 113 13 51 8.4 -0 <01 -6.2 -54.9 +3.3 +847
C14 Salt marsh 467 466 48.6 46.8 -30 -G +¢0 +0.0 + 0.0 +00
C15 Commercial 305 405 405 48.9 +1G.0 +328 +C0 +00 + 8.4 +208
C15 Industrial 582 630 63.0 76.1 +4.8 +83 + G0 +00 +13.1 +208
C17 Urban open 1389 1430 137.8 166 4 +31 +22 -51 -36 +286 + 208
C18 Transportation 4.0 00 Q.0 0.0 +0.0 + 0.0 +0.0 + 0.0 +0.0 +G.0
C19 Wasta disposal 1.8 18 1.8 1.8 +0.0 +00 +0.0 +00 +0.0 +0.0
C20 Qpenwater a0 0.0 ¢.0 00 +0.0 +00 +0.0 +0.0 +0.0 +0.0
£21 Woody perennial an 0.0 G.0 0.0 +00 +0,0 +0.0 +0.0 + 0,0 +0.0

U.S. Census data for watershed delineation

Papulation within watershed: 9,638
Housing units withirn watershad 3,940
Occupancy rate (persons per unit); 24
Housing unils sewered (%) £26

MassGIS land use data for the watershed delineation

1871 1985 1980 Projacted | 1971 o 1985 change 1985 to 1990 change 1990 (o buildeut change
MassGIS Category {ha (ha) {ha)  buildout(ha) | {ha} {3} {ha} (%) {ha) (%)
€1 Cropland 00 0.0 0.0 0o : +040 +0.0 +00 +0.0 +0.0 +0.0
€2 Pasture 34 34 27 14 i +04 +0.0 -04 -182 -14 -500
C3 Forest 3309 3023 2836 145.8 i -2886 -86 -87 -29 -146.8 -50.0
C4  Non-forested wetfand 7.0 70 70 70 +00 +0.0 +00 +00 +0.0 +Q0
C5  Mining 85 33 56 58 ~3.3 -38.3 +03 *6.1 +0.0 +Q0
C6  Qpenland 268 261 261 261 -07 -27 +00 «00 +00 +G.0
C7 Participatory recreation 69 8.1 8.1 81 : +11 +16.3 +00 +0.0 +00 +0.0
C8 Spectator recreation 182 112 130 138 ! -7 -387 +18 +16.4 +0.G +00
C9 Waler-based recraation 178 178 17e 178 ! +08 +30 +00Q +00 +0.C +0Q0
C10 Residential, muiti-family G0 146 330 337 ’ +148 — + 185 +126.9 +207 +6286
C11 Resudental, < ¥ acre lots 2257 2280 2290 2290 +33 +14 <00 +Q0 +00 + Q0
C12 Residential, % to ¥ acre Iols 95.1 6.9 86.9 157.5 +17 +1.8 +040 +00 +80.6 +62.6
C13 Residential, > ¥ acre lols 144 4.4 3.2 133 I -0.0 -G1 -62 -431 +51 + 62,6
€14 Salt marsh 46,7 466 466 465 1 -0.0 -0.0 +00 +0.0 +0.0 +00
€15 Commercial 343 477 47.7 58.9 : +13.4 +39.1 +00 +Q.0 +141.2 +235
€16 industrial 588 638 638 73.8 ! +4.8 +82 + 0.0 +0.0 +15.0 +235
$17 Urban open 154.0 154.1 148.9 184.0 } +01 +01 -51 .33 +351 +23.5
C18 Transportation 18 19 1.9 23 ; +00 +00 +08 +0.0 +0.4 +235
£19 Waste disposal 18 18 18 18 : +0.0 +0.0 «00 +0.0 +0.0 «00
€20 Cpen waler 52 12 1.2 12 | +0.0 + 0.0 +00 +0.0 +0.0 +00
£21 Woody peranniat og Q.G G0 00 | + 0.0 + 0.0 + 00 +0.0 +0.0 + 0.0




Table A-15. Population and land use data for the Hingham Harbor Watershed

U.S, Census data for 1000 m delineation

" Population within 1000 m baundary”  2.945
Housing umts within 1000 m boundary: 1,168
Qccupancy rate (persons par unith: 2.5

Housing utits sewered (36): 51

MassG1S fand use data for the 1000 m delineation

1871 1585 1980  Projected 1871 lo 1985 change 1985 1o 1930 change 1930 to bulidoul change

MassGIS Category {ha) {ha) {ha)  buiidout (ha) (ha} (%) {ha) {%) tha} {%a)

C1  Cropiand 229 2249 228 11.5 +00 +00 +0.0 00 -11.8 -50.0
€2 Pastura 6.8 63 6.8 34 +00 +00 +00 +0.0 -34 -50.0
€3 Forest 748 70.3 65.3 328 «45 -8.1 -50 -T2 -326 -50.0
C4  Non-forested welland 26.7 267 267 /7 : +00 +00 +0.0 +0.0 +00 +00
C5  Mining 0.0 00 00 G0 +0.0 +0.0 +Q0 +0.0 +00 +0.0
6 OCpenland 57 53 53 53 -04 -85 +0.0 +00 + 00 +00
€7 Partdpatory recreation a0 a0 0.9 a0 +0.0 +9Q0 +00 +00 +00 +00
CB  Spectator recreation 75 75 75 75 +0.0 +00 +0.0 +0.0C +0.0 +0.0
C8 Weter-based recreatian 24 24 z4 24 +0.0 +G.0 +0.0 +0.0 +00 +0.0
CI0 Residental, multi-family 0.0 04 D4 04 +04 - +0.0 +00 +01 +159
Ci1 Residental, < ¥ acre lots 158 158 158 15.8 +00 +00 +00 +3Q0 +0.0 +00
C12 Residential, % to ¥ acre ks 142.7 142.7 1427 1865.4 +0.0 +0.0 + 040 +G.0 +227 +13%
€43 Residential, > % acre iots 108.9 1135 118.5 137.4 +45 +42 +540 +4.4 +18.9 +15%
C1i4 Saltmarsh 84 B4 a4 84 +00 +0.0 +0.0 +0.0 +00 +00
£15 Commercial 18.0 19.0 16.0 219 | +00 +00 +00 +0.0 +29 +150
C16 Industiat oo 0 ode) Q.0 i +0.0 +0.0 +00 +00 +00 +00
C47 Urban open 215 2315 215 247 +0.0 +0.0 +00 +0.0 +32 +15.0
C18 Transportation 0.0 0.0 c0 0.0 +0.0 +0.0 +00 +0.0 +00 +0.0
C19 Waste disposal 0.0 &0 3.0 [¢X1] +00 +0.0 +0.0 +00 + 0.0 +0.0
€20 Cpen water 7B 78 7.8 78 + 00 +0.0 +0.0 +0.0 +0.0 +0.0
21 Woody perennial 05 05 0.5 02 +0G + 0.0 + G0 +0.0 -02 -50.0

U.S. Census data for watershed delineation

ﬁopulauon within watershed: 4055
Housing units within watershed: 1.82%
Qccupancy rate {parsens per unity 25
Housing ursis sewered (%): 61

MassGIS land use data for the watershed delineation

1971 1985 1980 Projected | 197110 1585 change 1985 10 1990 change 1980 to buildout change

MassGIS Category {ha) {ha) (ha)  buildout (ha) | {ha) {%) {ha) (%6} {hay {%6)
Cc1  Cropland 22g 25 29 1.5 +G0 +00 +00 +0.0 -11.5 ~50.0
C2 Paswre 157 157 10.9 5.5 +G¢0 +00 -48 -30.4 -85 -500
C3 Farest 112.2 1068 96.1 480 -53 -4.7 -109 -10.2 -480 -5G.0
C4  NenJorested wetland 285 288 285 285 +0.0 +00 +020 +00 + 00 +00
C5  Mining a0 0.0 [eXs} o0 +0.0 +00 +*0Q +0.0 +00G +0.0
C6 Openland 142 132 102 10.2 -1.0 +73 -30 =227 +046 +00
C7 Participatory recreation 183 183 183 183 +Q0 + 00 +0.0 +0.0 +00C +0.0
C8 Spectator recreation 78 75 75 7.5 : +00 +00 +00 +0.0 +00 +0.0
C&  Water-basad recreation 24 24 24 24 +0.0 +00 +00 +0.0 +00 +00
€10 Resicentiat, muiti-farmily 10 21 3.1 a7 +1i0 + 1021 +11 +3527 +05 +17.0
C11 Raesidential, < %4 acre lols 62 262 262 26,2 +00 +00 + 00 +0.0 +00 +0.0
C12 Residentiat, % to ¥4 acre Iots 206 3 206 206.0 2411 ! +0.0 +0.0 +00 +00 +351 +17.0
C13 Residentias, > % acre lots 1099 115.1 1327 1852 H +53 +48 +178 +15.2 +226 +170
Ci4 Salt marsh 84 - 84 8.4 84 : +00 +900 +00Q +0.0 +00 +0.0
€15 Cemmercial 1986 156 186 227 ! +00 +00 +0C «00 +31 +158
£16 industial 0.0 0e 0.0 0.0 +0.0 +0.0 +00 +0.0 +0.0 +0.0
€17 Urban cpen 247 247 247 286 +00 +0.0 +00 +0.0 +39 +158
€18 Transportation 00 0. 0.0 a0 +{3.0 +0.0 +00 *0.0 +00 +0.0
C19 Waste dispasal 0.0 00 0.0 2.0 +3.0 +00 + 00 + Q0 +00 +00
Cz0 Openwaler 80 80 8.0 80 +Q0 +00 +00 +0.0 +00 +0.0

C21 Woody perennial 05 G.5 05 g2 +C0 + 00 +00 *0.0 -0.2 -50.0




Table A-16. Population and land use data for the Weir River Watershed

1990 land use data not available for Hull and Cohasset

U.8. Census data for 1000 m delineation
Fopulation withiry 1000 m boundary: 3,134

Housing units within 1000 m boundary: 1,614
Oceupancy rate {persons per und); 20

Housing units sewered (%): 7!

MassGIS land use data for the 1000 m delineation

1971 1985 1060 Frojected 197110 1965 change 1885 10 1990 change 1550 to buidout change
MassGIS Category {ha) {ha) {ha)  buildout {ha} {ha) {%) {ha) {3%) {ha) (%)
C1 Cropland 428 428 40.1 200 : +00 +0.0 -27 -6.4 -200 500
€2 Paslure 74 7.4 74 37 1 +00 +0.0 +0.0 +0.0 =37 -50.0
C3 Forest 1628 161.2 1514 757 f -16 -1.0 -85 -6.1 -75.7 - 500
C4  Non-forested wetlang Qo 00 0.0 a0 i +0.G +00 +3.0 +00 +0.0 +00
C5 Mining 42 4.2 42 42 +0.0 +0.0 +0.0 +00 +0.0 +0.0
<6  Openland 36 36 36 38 i +00 +00 +0.0 +00 +0.0 +00
C7  Paricipatory recreation 08 2.0 0.0 oo +00 +00 +00 +00 +00 +0.0
C8  Spectator cecreation 27 27 27 27 +0.0 +0.0 +0.0 +0.0 +00 +0.0
C9 Water-based recreation 28 28 26 28 +04 +0.0 +0.0 +00 +0.0 +00
C10 Residential, mutti-family 00 0.0 0.0 as +00 +00 +00 +00 +0.0 +0.0
C1t Residential, < Y4 acre fots h52 54 4 £41 541 -1 =18 +00 +0.0 + 0.0 +00
C12 Residential, % to %4 acre lols 56.5 965 6.5 1516 +G0 + 0.0 +00 +90.0 + 550 +« 570
C13 Residential, > % acre lots 469 47.4 589 94.0 +G5 +10 +125 +26.4 +34.4 +570
C14 Salt marsh 622 822 62.2 622 ! +0.0 +00 +0.0 +0.0 +00 +0.0
C15 Commercial 96 78 78 110 I -18 -18.9 +00 +0.0 +33 +424
€16 industriat Q0 ae oo 0.0 +00 +00 +03% +0.0 +00 +0.0
C17 Urban cpen 57 107 10.7 162 : +4.0 + 600 +0.6 +0.0 + 4.5 +42.4
C18 Transpertation 57 57 5.7 82 +3.0 +0.0 +00 +0.0 +2.4 +424
C19 Waste disposal 0.0 .0 [+£1] 00 +0.0 +00 +0.8 +0.0 +0.0 + 0.0
C20 OQpen watar 96 96 98 96 +0.0 +00 +08 +0.0 +00 +0.0
C21 Woody perannial 0.0 0.0 0.0 00 : + 0.0 +0.0 +0.0 +0.0 +0.0 +0,0

U.S. Census data for watershed delineation

Papuiation within walershed: 3,196
Housing units within watershed: 1.631
Ceeupancy rate {persons per unit): 20
Housing units sewered (%) il

MassGIS land use data for the watershed delineation

1971 1985 1990 Projected  : 197100 19B5change 1983 1t0 1590 change 1990 (o DUIGOUL GhaNngs

MassGIS Category {ha} {haj (ha) bulidout (ha) (ha) (%o} (ha} {%) {ha) {%)

Ct  Cropland 428 428 401 200 +00 +00 =27 -6.4 -20.0 -50.0
C2 Pasture 74 74 74 a7 +0.0 +0.0 +00 +0¢ -37 -50.0
C3 Forest 1670 1654 1558 774 -186 «1.0 -9.8 -59 -77.8 -50.0
C4  Nen-forested wetland 00 20 08 6o +00 +40 +00 +00 +0.0 +0.0
C5 Mining 42 42 42 42 +0.0 +G0 +00 +ag +00 +00
C6 Cpeniand 36 a8 38 36 +00 +0.0 +00 +0g +0.0 +0.0
C7 Participatory recreation 00 0.0 08 0.0 +0.0 +00 +00 +00 +00 +Q0
C8 Spectator recreation 27 27 2.7 27 +00 +0.0 +00 +00 +9.0 +C0
C9 ‘Water-based recreation 286 28 28 26 ) +0.0 +0.0 +00 +00 +3.0 + Q.0
£10 Resideniial, multi-family o 00 oc o0 +00 +3.0 +00 +00 +00 +20
£11 Residentiat, < ¥ acre ks 552 541 54.1 S4.1 -11 -1.9 ~00 +08 +00 + 3.0
C12 Residential, % lo % acre lots §8¢ 988 989 15586 +00 +G0 +09 +0.0 +56.8 +57.4
C13 Residentiai. > ¥: acre lots 46.9 47.4 589 8943 +0.5 +10 +12.5 +26.4 +34.4 +57.4
C14 Saltmarsh 622 622 522 62.2 +0.0 + Q.0 +00 +00 +0.0 +0.0
£15 Commercial 98 78 7.8 111 ; -18 -18.9 +00 +00 +33 +428
€16 Indusinai 0.0 2.0 Q0 o . +0.0 +00 +00 +00 +00 +00
C17 Urban open 68 108 108 185 +40 +58.7 +0.0 +00 +4.8 +4238
C18 Transportatian 57 57 57 g2 +00 +0.0 +00 +00 +25 +428
€13 Waste disposat 0.0 00 0.0 00 +G0 +00 +00 +0.8 +30 +0.0
C2C Openwaler 986 96 26 96 : +G0 +00 +040 +048 + .0 +0,0

C2Z1 Woaedy perennial .0 0.0 0.0 049 + Q0 + 0.0 + 0.8 +0.0 +Q0 +0.0




Table A-17. Population and land use data for the Hull Bay Watershed

1990 land use data not available for Hull

LS. Census data for 1000 m delineation

Pepulation within 1000 m boundary: 5758
Housing units within 1900 m boundary 2573
QOceupancy rate (persons per unit): 23
Housing units sewered (%) 77

MassGIS land use data for the 1000 m delineation

1901 1583 §990 Frojected ;1971 lo 1984 change 1965 16 1590 change 1990 o buildout change
MassGIS Category {ha) {ha) (ha)  buildout {ha} {ha) {%} {ha) (%) {ha} (%)
€1 Cropland o0 0o 00 s3] +0.0 +00 +0.0 +0.0 +0.0 +00
€2 Pasre 8.0 0.0 0.0 00 +0.0 +0.0 +00 +00 +0.0 +00
€3 Forest &0 5.0 6.0 30 +0.0 +0.0 +0.0 +0.0 -3.0 -500
G4 MNon-forested wetland oo b} 0.0 0.0 +0.0 +00 +0.0 +0.0 + 0.0 +0.0
€5 Mining 0.0 0.0 00 [114] +0.0 +0.0 +0.0 +00 +0.0 +0.0
<6 Openland 20 2.0 2.0 26 +00 +0.0 +0.0 +00 +Q0 +G0
C7  Participatery recreation 80 0.0 0.0 0o +0.0 +00 +00 + 00 +0.0 +0G.0
C8 Spactator recreation 24 24 24 24 +00 +0.0 +0.0 +00 +00 + 0.0
€9 Water-based recreation 3.2 3.2 3.2 2 +0.0 +0.0 +0.0 +09 +0.0 +0.0
€10 Residential, multi-family &0 0.0 0.0 0.0 + 00 +0.0 +00 + 00 +0.0 +0.0
€11 Residential, < % acra lots 1803 180.3 180.3 1803 -0G -00 +00 + 0.0 + 00 +00
€12 Residential, % to % acre {ots 177 16.2 16.2 186 -15 -85 +08 +00 +24 + 1151
€13 Residantal, » % acrs lots 1.5 1.5 15 7 +00 +00 +00C + 0.0 +02 +15.1
C14 Salt marsh 109 109 10.% 109 -00 -0.G +00 + 80 +00 +00
C15 Commercial 71 7.1 71 72 ; +0.0 +00 +00 +00 +01 +13
C16 Industriai co ad 0Q 2.0 +00 +00 +00 + G0 +00 +0.8
C17 Urban open 15.9 158 155 16,1 +0.0 +00 +00 +3.0 +0.2 +13
C1i8 Transportation 1.2 12 1.2 1.2 +00 +0.0 +G0 +0.0 + 0.0 +13
C19 Waste disposal 0.0 15 1.5 1.5 +1.5 — +0.0 +00 +0.0 +00
C20 Qpen water 07 07 o7 07 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0
C21 Woody perennial 0.0 0.6 0.0 0.0 + 0.0 + 0.0 + 0.0 +0.0 + 0.0 +0.0

LS. Census data for watershed delineation

Fopulation within watershed: 5,798
#ousing units within watershed 2573
Qccupancy rate {persans ser unity: 23
Housing units sewered (%) 77

MassGIS land use data for the watershed delineation

1971 1985 1980 Projected 197110 1985 change 1985 10 1950 change 1880 ta Buikdout change
MassGiS Category {ha) (ha} (ha) buildout (ka) (ha) (%) {ha) {%) (ha} (%}
C1  Cropiland 00 o 0Q 0g +08 +00 +00 +G0 + 0.0 +00
C2 Pasture 00 co 0.0 00 +09 +00 +00 + 0.0 +C0 +0.0
C3  Forest 80 6.0 5.0 g +08 «00 +00G +00 -3.0 - 500
C4  Non-forested wetiand o4a 0.0 0.0 0¢ +00 +0.0 +00 + 00 + 0G0 +00C
C&  Mining a0 00 0.0 [2Re3 i +0.0 +00 +00 +0Q0 +0.0 +00
CEé OCpenland 20 2.0 20 23 . +08 +00 +00 + 00 +C0 +00
C7 Participatory recreation 3 3¢] Q0 00 0¢ H +0.0 +0.0 +00 + 00 +00 +00
8 Spectater recreation 24 24 2.4 24 i + 0.0 +0.0 +00 +00 +00 +00
Cg Woater-based recreation 32 3.2 32 32 ! +00 +00 +00 +0.0 +*00 +00
10 Residential, multi-farmly ga og 20 00 +00 06 +00 +50 +00 + 00
<11 Residental, < % acre jots 1803 180.3 1803 180.3 i -00 -00 «00 +00 +0.0 +00
€12 Residential, Yilo ' acre lots T 16.2 16.2 188 | -15 -B& +00 +00 +2.4 +15.1
£13 Residantial, > % acre lots 15 1.5 1.5 17 +0.0 +00 +00 +00 +0.2 + 1581
€14 Saltmarsh 108 09 1G9 108 -0G -0.0 N +00 +0.0 +0.0 +00
€15 Commercial 7t 71 71 72 | +0.0 + 0.0 +00 +00 +0.1 +13
C36 Industriat 0.0 o14] 13:] 90 i +00 + 00 +00 00 + 00 +00
C17 Urban open 159 159 159 161 ! =00 +00 + 00 +0.0 +0.2 +13
C18 Transpartation 12 12 12 12 +00 +0.0 +0.0 +0.0 +0.0 +43
C19 Waste disposal 00 15 1.5 15 ; +15 = +0.0 +0.0 +00 +00
C2C Open water 0y 07 o7 o7 ; +00 +00 +00 + 00 +00 +00

C21 Woedy parennial 0.0 0.0 0.0 00 + 0.0 « 0.0 + 00 + 0.0 + 00 +0.0




Table A-18. Population and land use data for the Salem Harbor Watershed

1990 fand use data not avaifable for this watershed

UI.5. Census data for 1000 m delineation

‘opuiation within 1000 m boundary
Housing units within 1000 m boundary:
Occupancy rate {persons per unit):

Housing units sewerad (%)

19.984
8834
23

g8

MassGIS land use data for the 1000 m delineation

1971 1985 1980 Projected | 1971 to 1985 change 7985 o 1390 change 1990 to bufldout change
MassGiS Category (ha) {ha) tha)  buildout (ha) | {ha) (%) {ha) (%) {ha) {%)
C1  Croplang 4.1 1.6 1.8 09 -23 -562 +00 +0.0 -09 -50.0
C2 Pasturs [+X:] o8 0.8 0.4 «00 +0.0 +00 +0.0 -C4 ~500
C3 Forest 844 753 753 I76 -91 -1048 +00 +00 -37.6 - 500
C4 Noa-forested wetland 148 146 148 148 +00 +00C +08 +00 +00 +00
C5 Mining 0s .0 0C 0.0 +00 +00 +0.0 +00 +0.0 +00
C8 Openland 474 398 389 394 : -75 -15.8 +00 +00 +00 + G0
C7 Participatory recreation 1286 126 12.6 128 . +08 +00 +G.0 + 08 +00 +00
C8  Spectator racreaticn 17.8 145 14,5 14.5 : -32 -18,2 +0.0 +0G +00 +0.0
L6 Waler-basad recreation 84 8.4 84 84 -00 -0.1 +0.0 +00C +00 +00
€10 Residantial, multi-family 3] 37 37 46 +1.8 + 113 +0.0 + 00 +08 +223
{11 Residential, < ¥ acre lats 3284 3293 3283 3263 -02 -0.0 +0.0 +00 + 0.0 +00
€12 Residential, ¥ to 4 acre lots 886 1891 109.1 1334 H +10.4 + 106 +00 +0.0 +243 +223
$13 Residential, > % acre lots 62 9.6 986 1.8 +3.4 +559 +Q0.0 +Q0 +24 +22.3
C14 Saft marsh 33 33 33 33 +0.0 +0.0 -0 +0.0 +00 + 09
C15 Commercial 409 46.6 46.6 494 +56 +138 + 0.0 +00 +28 +B.0
C16 Industriat 64,1 64,1 84,1 679 | +00 +00 + 00 +00 +39 +80
C17 Urban ocpen g4.5 57.3 57.3 807 ; +28 +51 +00 +0.0 +35 +80
C18 Transponation 2tz 253 253 6.8 -1.9 -6¢ +0G +0.0 +15 +6.0
C19 Waste disposal 1.9 1.9 1.9 1.9 i + 0.0 +0.0 +00 +00 +0.0 +0.0
C20 Openwater 5.1 51 5.1 51 ; +00 +00 +Q0 00 +Q.0 +0.0
C21 Woody perennial 0.0 o0 00 [oks] i + 0.0 +0.0 +0.0 +0.0 +00 + 0.0

U.S. Census data for watershed delineation
oputation within watershed: 27.112
Housing units within watershed: 12,012
Cecupancy rate {persons per unit): 2.3
Housing unils sewerad (%) 96
MassGIS land use data for the watershed delineation

1971 1985 1980 Frojected 4971 to 1385 change 1985 to 1980 change 1980 to buildeyt change
MassGiS Categery {ha) {ha) {ha)  buildout (ha) (ha) {%} (ha} (%) {ha) (%)
€1 Cropland 41 18 1.8 09 -23 -58.2 +00 +040 -0g -50.0
C2  Pasture 08 [+3:] 0.8 a4 +00 +Q0.0 +Q0.0 +00 -04 -80.0
C3  Ferest 3947 3489 3469 1735 -47 7 -121 +G.0 + 0.0 -173.5 -500
C4  Nen-forasted wetland 87.1 664 6.4 €6.4 -07 -1 +00 +00 +0.40 +0.0
C§ Mining 217 240 24.0 2490 +23 +1G.7 +0.0 +00 +00 + 00
C6  Openiand 2394 200.0 2000 2000 -3%4 -16.5 +0.0 +00 +0.0 00
C7  Pardticipatory recraaticn 437 437 43.7 437 +0.0 + 00 +0.0 +00 +0.0 +0.0
C8 Spectaler recreation 213 220 220 220 +07 +35 +0.0 +00 +0.0 +00
C9  Water-based recreation 34 84 84 g4 -00 -01 +00 +C.0 +00 +00
C10 Residential, multi-family 38 144 144 218 + 106 * 2767 -Q00 +Q0 +75 «517
G1% Residential, < % acra Iots 3776 T 4 3774 377 4 -0z -0.0 +0.0 +00Q +00 +00
C12 Residential, ¥ to ¥ acre lots 178.3 195.7 1957 2968 +173 +97 +0.0 +0.0 +101.2 +51.7
C13 Residential, > %4 acre lots 14.0 173 173 262 . +32 + 231 +0.0 +00 +89 +51.7
C14 Salt marsh 33 a3 33 33 : +40 + 0,0 +0.0 +00 +0.0 +3.0
C15 Commercial 55.8 7o 7o 919 +212 +38.0 +00 +0.0 +15.0 + 154
C16 industial 720 823 822 983 +1G2 +142 «00 +00 +16.0 +19.4
C17 Urban cpen 89.1 967 S6.7 11558 + 2786 +399 +a0 +0.0 +188 +19.4
C18 Transpartation 40.5 385 385 459 i =20 -50 +«0.0 +0G +75 +19.4
C19 Waste disposal 61 52 52 52 ; -39 - 151 +00 +0.0 +0.0 +0.0
C20 Open water 101 101 101 101 : +00 +0.0 +00 +0.0 +00 +00
C21_Woody perenniat Q.0 0.0 00 0.0 - +0.0 + 0.0 + 00 +0.0 +0.0 + 0,0




Tabie A-19. Population and land use data for the Bass River Watershed

U.5. Census data for 1000 m delineation
Fopulation within 1000 m bourdary 10.258
Housing units within 1000 m boundary: 4,572
{ccupancy rate {perscns per unity 22

Housing units sewared (%), 100

MassGIS land use data for the 1000 m delineation

1971 1985 1990 Proected ] 1971 (0 1885 change 1585 10 1040 change 990 10 Buldott change

MassGIS Category {ha) {ha) tha) _ buildout (ha} i {ha) {%) (ha) (%) {ha) (%)

£1  Cropiand 12 12 12 [:2-] +00 +0.0 +0.0 +00 -08 -50,0
C2 Pasture 00 oc 114} 1143 +00 +00 +0.0 +00 +0.0 +0.0
C3 Forest 19.3 193 17.5 8.7 +00 +0.0 -18 -84 -87 -50.0
€4 Non-forested wetlanc G0 0c 0.c e +0% +0.0 +0.0 +0.0 +0.0 +0.0
€5 Mining Qg 00 0o 00 +00 +00 +00 +00 + 00 +00
€6 Openiang (8] ai 01 01 + 00 +0.0 «0.0 +0.0 +G0 +00
C7 Participatory recreation 208 we 08 208 : +03 +0.0 +0.0 +0.0 +00 +0.0
CB Speclator recreation 14.8 16.5 188 168 +22 +147 +0.0 +00 +00 +0.0
C9 Watar-based recreation 2.5 25 25 25 +0.0 +0.0 +00 +0.0 + 3.0 +0.0
C10 Residential, multi-family 4.0 a0 09 [18¢] +00 +00 +0.0 +00 +00 +0.0
C11 Residential, < % acra lots 1318 1318 131.6 131.6 +0D +0.0 +0.0 +00 +00 +00
C12 Residential, % to % acra lots 388 g8 M8 472 +00 +0.0 +168 +46 +55 + 133
C13 Residential, > ¥ acre lots 2.1 2.1 24 24 + 0.0 +0.0 +0.0 +0.0 +03 + 133
C14 Salt marsh 26 g6 08 [eX=3 +0.0 +00 +0.0 +90 +0.0 +0.0
C15 Commercal 501 501 504 518 +00 +0.0 +00 +0.0 +17 +33
C16 Industnal 342 355 355 367 +1.3 +39 +00 +0.0 +12 +33
C17 Urbanopen T 185 155 16.1 -22 -12.2 +0.0 +00 +05 +3.3
C18 Transportalion 45 4.5 4.5 46 +0.0 +0.0 +0.0 +0.0 +0.1 +33
C19 Waste disposal 3 a0 0.0 0o =13 - +0.0 +0.0 +0.G +00
C20 Open water 85 85 8.5 85 +00 +0.0 +00 +0.0 +00 +0.0
C21 Woecdy perenniat &0 Q.0 0.0 0.G + 0.8 + 0.0 +00 +0.0 +0.0 + 0.0

U.S. Census data for watershed delineation

Popuiation within watershed: 14,624
Housing units within watershed: 8,284
Occupancy rate (persens per unit). 23
Housing units sewered (%) 99

MassGIS land use data for the watershed delineation

5971 1985 1990 Prejected 3871 to 1985 change 1985 to 1980 change 1990 to buikdout changa
MassGIS Category {ha) (ha) {ha)  buildout(ha) {ha} (%) {ha) {%) {ha) (%)
C1  Cropland 12 1.2 12 08 +00 +00 +0¢ +0.0 -0.6 -50.0
C2 Pasture a0 0.0 0.0 08 | +00C +00 +0.0 +0.0 +0.0 + 00
€3 Forest %8 851 6.5 83 =117 -153 -B.8 -132 -28.3 -5¢.0
C4  Non-forested wetland 0G 20 [#53] 0o H +08 +00 +00 + 00 +0.0 + 0.0
C&  Mining 00 0.0 [¢X0] oG 00 +00 +06 + Q.0 +0.0 +3.0
CB Opentfand 225 74 57 57 : - 181 -B7.% -17 -232 +00 +00
C7 Participatory recreation 41.1 42.4 42.4 42.4 H +14 +33 +00 +0.0 +0.0 +G0
CB Spectator recreation 2328 25.4 25.4 25.4 +1.9 +79 +090 +0.0 + 0.0 +00
C9  Water-pased recreation 25 25 25 25 : +0.0 «00 +0.0 +00 +0.0 +00
€16 Residential. multi-famity 36 1086 1086 132 +1.0 +102 +00 +00 +2.7 +252
£11 Residential. < ¥ acra lats 2537 2637 286.3 2863 +4.0 +1.5 +26 +1.0 +0.0 +04
€12 Residentiat, % to %2 acre lots 537 537 57.0 713 : +0.0 +00 +3.3 +62 +14.4 +72572
€13 Raesidential, » ¥ acre lots 4.0 4.0 4.0 50 L +0.0 +3.0 +00 +0.0 +1.0 +« 252
Ci4 Saitmarsh 05 05 0.6 08 ‘I +00 +80 +0.0 +0.0 + 0,0 +00
C15 Commercial TE6 260 887 935 +11.4 + 153 +2.7 +32 +47 +53
C18 Industnal 395 43.4 437 460 +39 + 100 +03 +G.6 +23 +53
C17 Urban cpen 44.1 487 501 528 : +46 +10.5 +14 +29 27 +53
C18 Transportation 19.8 188 19.8 priek-] : +G.0 + 0.0 +00 + 00 +11 +53
C19 Waste disposal 13 00 0.0 20 -1.3 — +0.0 +0.0 +0.0 +00
€20 Cpenwater g5 8.5 85 85 | +0.0 +00 +00 +00 +0.0 + 0.0

21 Woody perennial 2.0 3.0 0.0 ] + 0.0 +0.0 + 0.0 +00 + 0.0 +0.0




Table A-20. Population and land use data for the North River (North Shore} Watershed

1990 land use data not available for Lynnfield, Salem, and Lynn

LS. Census data for 1000 m delineation

¢pulation within 1000 m baundary:
Housing units within 1000 m boundary:
Occupancy rate {persons per unil):

Housing units sewered (3):

6614
2877
22

100

MassGIS fand use data for the 1000 m delineation

797 7985 1990 Frojected 1371 to 1985 change 1585 to 1990 changa 7930 (o bundout change
MassGIS Category (ha) {ha) (ha) bulddout {ha) {ha} (%6} (ha) {%) (ha) (%)
C1  Croplang 00 0o 0. o0 +00 +00 +0.0 +0.0 +0.0 +0.0
€2 Pasture 20 20 20 1.0 +00 + 00 +0.0 +0.0 =10 -500
C3 Forest 34 29 29 1.5 -0.5 =146 +0.0 +0.0 -1.5 -50.0
C4  Nea-forested wetland 20 0.0 00 Q.0 +00 + 0.0 +0.0 +0.0 +0.0 +0.0
C5 Mining 0.0 Q.0 {0 .0 +4.0 +04 +00 +00 +0.0 +00
C6 Openland a0 00 0.0 00 +8.0 + 00 +0.0 +00 +00 +00
C7  Participatory recreaticn 27 07 27 0.7 +Q.0 +0.0 +0.0 +09 +00 +0.0
C8 Spectator recreation 1.7 .7 117 1n7 +0.0 +0.0 +00 +0.0 +0.0 +00
€8 Water-based recreation 2.0 0.0 0.0 0.0 +G.0 +0.0 «0.0 +00 +0.0 +0.0
€10 Residential, multi-family 2.0 0.6 0.0 0.0 +0.0 +00 +0.0 + 0.0 +00 +00
C1% Residential, < ¥ acre lots 112.9 1128 129 1128 +G.0 +00 *0.0 +00 +00 +0.0
C12 Rasidentiai, ¥4 fo % acre lots a0 00 2.0 0.0 +03.0 +0.0 +0.0 +0.0 +0.0 +0.0
C13 Residential, > 14 acre |ots 1.1 16 1.6 32 +0.5 + 450 +0.0 +0.0 +16 +98.9
G114 Salt marsh a0 0.0 0.0 0.0 +G.0 +00 +0.0 +00 +00 +00
C15 Commercial 113 13 113 18 + 2.0 +00 +0.0 +Q0 +02 +14
€16 Industrial 185 6.5 185 16.8 +0.0 +40 +0.0 +00 +02 +14
€17 Urbanapen 14.5 145 14.5 147 +0.0 +Q0 +0.0 +00 +8.2 +14
C18 Transporiation 207 207 207 210 +0.0 +0.0 +0.0 +0.0 +03 +14
C19 Wasle disposal Q.9 09 0.9 09 +0.0 +a0 +00 +0.0 +0.0 + 00
C20 Open water 20 20 20 20 +00 +0.0 +00 + 00 + 0.0 +00
C2% Woody perennial &0 0.0 .0 0.0 +0.0 +0.0 + 0.0 +0.0 + (L3 + 0.0

U.5. Census data for watershed delineation
Populatian within walershed: 41,112
Housing units within watershed: 17.031
Occupancy rale (persons per unily: 24
Huousing units sewared (%} 56
MassGIS land use data for the watershed delineation

1971 198% 1990 Prajacted 1971 to 1985 change T9B5 10 1950 change 1880 to bulldeout change
MassGIS Calegory {ha} (ha} ({ha) buildout (ha) {ha) {%%) {ha) (%) {ha) (%)
C1  Crupland 97 97 8.5 33 +0.0 +00 «3.2 -3z28 -33 -50.0
C2 Pasture 59 69 6.9 3.5 +00 +00 +00 +0D -35 -50.0
C3  Forast 961.3 8285 7317 3659 -132.7 -138 -968 -7 -3659 -50.0
C4  Non-forested wetland 104.0 969 g8.0 984 =71 -68 +11 +11 +0.0 +0.0
€5 Mining 487 437 456 458 -50 -10.3 +18 +4.5 +00 +00
C8 COpeniand 2168 180.4 1929 192.3 -266 -122 +25 +13 +0.0 +00
C7 Participatery recreation 501 509 809 508 +08 +18 +0.0 +00 +00 +00
C8  Spectator recreation 498 438 4939 498 +00 +0.0 +00 +00 +00 +00
€8 \WWater-based recreation GO 06 06 08 +06 - +00 +00 +00 + 00
C10 Residential. muit-faruly 283 6o 880 783 *6.7 +239 +200 +3585 +229 +409
C11 Residential, < Y acre iots 568.9 5688 579.9 379.8 -0.0 -00 +11.0 +18 +00 +00
C12 Residentiat, ¥ to ¥ acre lots 438.5 4476 471.8 6647 +81 +18 +242 +54 +192.8 +409
C13 Residential, > ¥ acre lots 509 48.9 432 608 -2.0 -39 -58 -11.8 +17 86 +40.9
C14 Saltmarsh 20 0s 2.0 00 +00 +0.0 +0.0 +00 +00 +00
C15 Commercial 1497 2125 2266 2725 +62.7 +419 +14.1 +66 +45.9 +203
€16 Industrial 1373 1547 166.8 1885 +174 +127 +11.1 +7.2 +336 +203
$17 Urban open 9538 1240 1303 186.7 +28.2 +295 +83 +51 +264 +203
C18 Transporiation 1249 1724 18823 2265 +47 6 +38.1 +158 +82 +382 +20.3
C19 Waste disposal a5 45 31 i +10 +271 -1.3 -287 * 0.0 «00
C20 Open water 628 630 630 630 +02 +0.4 +C0 +0.0 +*0.0 +0.0
C21 Woody perennial 11.1 11,4 99 5.0 +0.0 + 0.0 -1.1 -10.2 -5.0 -50.0




Table A-21. Population and land use data for the Danvers River Watershed

1990 land use data not availabie for Wenham and Salem

U.8. Census data for 1000 m delineation

Populaten within 1000 m boundary:
Housing units within 1000 m boundary:
Qccupancy rate (persens per unity

Housing unils sewered (%)

12,261
7.502
26

98

MassGIS land use data for the 1000 m delineation

1971 1 1 Frojecied 187110 1985 change 7985 1o 15590 changs TS0 to bulldout change
MassGiS Catagory tha) ({ha) (ha) buildaut (ha) {ha) (%) (ha) (98} {ha) {%)
C1  Crogland 542 333 258 34 -208 -385 -65 -19.5 -13.4 - 500
G2 Pasture 33.0 0.3 283 141 -28 -B8.3 -20 -6.6 -14.4 -50.G
€3  Forest 1261 1148 102.4 512 -113 -89 -12.4 -108 -51.2 -500
C4  Nos-forested wetland 162 15.4 15.4 154 .08 «52 +00 +0.0 +00 +0.0
C5  Mining 51 0.0 co 0.0 -51 — + 0.0 +0.0 +00 +00
C6  Openland 1344 $17.2 125 s 472 -12.8 -47 <40 +00 +0.0
C7 Participatory recreation 523 8601 6C.1 60.1 H +08 +13 +«08 +0.0 +00 +Q.0
CB  Spectator recreation 14.0 14.0 14.9 149 +040 +0.0 +10 +6.9 « 00 +G.0
€9  \Water-based recreation 84 89 149 149 +05 +57 +60 +67.7 +00 +0.0
C10 Rasidentiat, multi-family 81 7.7 16.9 18.7 +16 +258 +92 +119.3 +18 +10.5
C11 Residontial, < % acra lets 2130 1.0 211.0 2110 -00 -00 + 0.0 +0.0 +00 +0.0
C12 Residential, % to % acre lots 4213 433.5 437.2 483.3 +123 +29 +36 +0.8 + 4681 +10.5
C13 Residential, > % acre lots 416 424 485 5386 +07 +18 +61 + 145 +51 +10.5
C14 Salt marsh 300 30.0 3c0 30.0 -00 -0.0 + 00 +0.0 +G0 +0.0
C15 Commercial i12.2 150.2 1585 171.4 ! +38.0 +339 +93 +652 +11.8 +7.4
C18 Industrial 370 379 40.5 a36  §  +10 +2.6 +28 +68 +30 +7.4
C17 Urban open 107.2 110.2 56.6 038 +3.1 +29 -136 -12.4 +7.2 +74
18 Transportation 522 52.2 56.3 805 +00 +0.0 +41 +79 +42 +7.4
C1$ Waste disposal 26 26 c.o a0 +00 +00 -26 - +00 +0.0
C20 Open water 17.8 17.8 17.8 178 +0.0 +0.0 +00 +00 +00 +0.0
C21 Woody perannial 30 1.0 1.0 0.5 + 0.0 +Q.0 +00 +00 .05 - 80,0

LS, Census data for watershed delineation
5opulau'on within watarsned: 34,892
Housing units within watershed; 13615
Occupancy rate {parsens per urit} 26
Housing units sewared (%); ]
MassGIS land use data for the watershed delineation

18717 1985 1990 Projecied 1971 10 1985 change 1985 to 1990 change 195Q 10 bulldout change
MassGIS Categary {ha} {ha) (ha}  buidout{hay (ha} {%) {(ha) (%0} (ha) (%)
C1  Cropland 2065 144.0 1291 648 -82.5 -303 -14.9 -103 -848 -500
C2 Pasture 852 a8,z 45,5 227 -370 ~43.4 =27 =57 -227 -50.0
€3  Forest 7257 505.0 557.7 2788 -1187 -18.5 -48.4 -80 -2788 «50.0
4  Non-forested wetland 844 821 82,8 g2a -23 -2.7 +0.7 +0.3 + 00 +00
C5 Mining 807 31.7 333 333 -290 -47.7 +16 +49 +00 +00
C6  Open lang 2853 2375 2504 2504 -478 -16.8 +129 +54 +00 +00
C7  Participatory recreation 700 67.9 680 6B.0 =21 -30 +0.1 +02 +0G +00
€8  Spectator recraation 308 37 47 47 +2.3 +82 +1.0 +29 +00 +0.0
C9 Water-based recrealion 84 89 180 190 +05 +57 101 +113.0 +00 +00
£10 Residential, mult-famiy 143 508 705 a3 7 +355 +2561 +19.7 +388 + 132 + 188
C11 Residenual, < ¥ acre lots 3018 302.6 3028 a0ze +07 +02 +5.0 +0.0 +00 +00
C12 Residential, ¥ito ¥ acre lots 950 5 10051 10118 12619 + 546 +57 +67 +07 + 1801 +18.8
C13 Residential, > % acre lols 1868.4 239.3 2573 3087 + 4098 +206 +18.0 +7.5 +48.4 +188
Ci4 Saltmarsh 300 3c0 300 300 ‘ -0c -0.0 + G0 +0.0 +0.0 +00
C15 Commercial 1828 2568 2947 3399 : + 68,0 + 372 +439 +17.5 + 452 + 1583
C16 Industrial a5.4 1453 156.3 1803 | +602 +707 +11.0 +76 +240 +153
C17 Lirban open 1857 2275 178¢ 2075 +31.8 + 162 -41.5 -208 +2768 + 153
€18 Transportation 2800 2438 2461 2838 -64 -28 +2.4 +10 +377 +153
€19 Waste disposal 46 4.5 0g 0o +9% +214.8 -14.5 - +00 +00
C20 Open water 183 121 19.1 191 +08 +45 +00 +0.0 +00 +00
C21 Woody perennial 40.1 40.1 40.% 20.0 +0.0 + 0.0 +00 +3.0 -200 -50.0




Table A-22. Population and land use data for the Beverly Harbor Watershed
inclucles Bass River, North River and Danvers River

1990 fand use data-not available for Wenham, Lynnfield, Salem, and Lynn

L.S. Cansus data for 1000 m delineation

Papulation within 1600 m boundary” 44,560
Heusing units within 1000 m boundary: 18,075
Cccupancy rate (parsons pot uni). 23

Heusing units sewered {%):

88

MassGlS land use data for the 1000 m delineation

EETR 1985 1950 Projected 1971 Io 1685 enange 985 lo 1990 change 7950 o DLIGOGE changa
MassGiS Categery {ha} (ha} (ha)  buildout {ha) {ha) %) (ha) (%) {ha) (%)
C1  Cropland 578 370 Z8.0 14.c -208 -36.1 -80 -24.3 - 140 -508
€2 Pasture 351 2.3 303 15.2 .28 -7.8 -2.0 -6.2 -15.2 - 500
C3 Forest 171.4 1581 1418 708 -13.4 -78 -16.6 -10.5 -70.8 - 500
C4  Non-forested wetland 162 15.4 15.4 154 -08 -52 +0.0 +00 +0.0 +0.0
€5 Mining 5.1 0.0 o0 [ 1s] -51 - +0.0 +0.0 +00 +00
€6 Openland 149 1 1320 126.2 126.2 -172 -11.5 -5.7 -4.3 +0.0 +00
C7  Participatory recrealion 857 865 86.5 865 +08 +08 +0.0 +0.0 +0.0 +0.0
C8  Speclator recreation 59.8 82.0 830 §3.0 +2.2 +38 +1.0 +1.6 +0.0 +0.0
{9  Water-based recreation 18.9 18.2 242 242 -0.7 37 +6.0 +3341 +0.0 +0.0
C10 Residential, multi-family 8.3 137 223 26.0 +54 +64.6 +948 +703 +2.8 +11.3
C11 Residential, < % acre lots 621.2 621.1 621.1 6211 -90.0 -0.0 +090 +00 +0.0 +0.0
C12 Residential, ¥ 1o % acre lots 4803 503.0 513.8 572.0 + 126 +28 +130.8 +2.1 +58.3 +11.3
C13 Residential, > % acre lots 582 504 68,5 741 +12 +21 +61 + 131 +75 + 113
C14 Sall marsh 306 308 308 30.6 -0.0 -0.0 +00 +0.0 +0.0 +00
C15 Commercial 193.7 2317 2410 2545 +38.0 +1986 +53 +4.0 +13.5 +58
C16 Industral 877 iR ] N6 97.8 : +23 +26 +286 +29 +52 +56
C17 Urban open 1652 166.2 1582.5 161.0 i +0G +0.6 + 1386 -82 + 8.5 +58
C18 Transportation 87.3 858 299 95.0 ~1.4 ~1.8 +41 +4.8 +50 +58
C19 Waste disposal 58 42 1.8 16 -1.3 -23.8 -26 -61.5% +040 +0.0
C20 QOpen water 284 284 28,4 28.4 +0.0 +04 +0.0 «0.0 +04 +0.0
C21 Woedy perennial 1,5 1.5 1.5 0.8 + 0.0 + 0.0 + 0.0 +0.0 -0.8 -50.0

U.8. Census data for watershed delineation
Paopulatien within watershed: 107,342
Housing units within watershed; 41,869
Qccupangy rate [parsons per unity 24
Housing units seweared (%): a7
MassGlS land use data for the watershed delineation

1971 1985 1850 Projected 1971 10 1385 change 585 to 1990 change 1980 to buidout change
MassGIS Category {ha} {ha) (ha) buildeut (ha) iha) (%) {ha) {%) {tha) {%)
C1  Croplang 2202 157.6 138.8 G8.4 H -625 -28.4 -208 -13.2 -884 -50.0
C2 Pasture 104.4 67.4 845 323 -370 -35.5 -28 -41 -323 -50.0
C3  Forest 18871 1610.7 14527 726.4 io-2764 1486 -1560 -9.8 -726.4 -50.0
C4  Non-forested watland 1802 1809 1828 182.6 i -9.4 -49 +17 +1.0 +0.0 +0.0
€5 Mining 1084 754 783 789 ! -34.0 - 311 +35 +47 +00 +0.0
C6  Open land 554.5 483.7 4809 480.9 i -90.8 - 16,4 +17.3 +3.7 +00 + 0.0
C7  Participatory recraation 170.0 1725 1726 1726 +25 +15 +01 +0.1 +00 +0.0
CE  Spectater recraation 126 0 1307 1316 1316 i +4.7 +37 +10 0.7 +0.0 +3.0
C9  Water-based recrsation 189 18.8 289 289 I =041 -0.3 +10.1 + 534 +0.0 +00
€10 Residential, multi-family 838 1448 154.9 1959 fo+510 +80.0 +40.1 +358 +41.0 +I6 8

11 Rasidantial, < ¥ acre tols 12365 13843 13680 13680 +47 +03 +13.6 + 16 +0.0 +00

C12 Residential, ¥ ta % acre lots 15051 1568.2 16087 2035.6 +831 + 4.2 +415 +28 +4259 +26.5
€13 Residential, > % acre lots 2152 316.9 3291 418.2 +417 +1532 +122 +39 + 871 +28.5
C14 Salt marsh 306 306 306 3086 I -00 -0.0 + 0.0 +0.40 +0.0 +0.0
C15 Commercial 4308 575.1 6358 7376 i 1454 +33.5 +80.7 + 108 1017 +16.0
C18  Industriat 2619 3435 386.1 4247 ! +815 +31.1 +226 +G686 + 5386 +16.0
C17 Urban open 3734 4395 3997 463.7 + 861 +112.7 -358 -9.6 +64.0 +18.0
C18 Transportatian 40590 4447 4839 5371 ! +398 +98 +183 +4.1 +741 +16.0
C1% Waste dispasal 14.7 242 kX 3.9 : +95 +86.0 -20.4 - B4.% +040 +0.0
C20 Cpen water 813 823 82.3 92.3 : +11 +1.2 +00 +0.0 +0.0 +0.0
C21 Waocdy perannial 517 51.7 80.8 253 +1.0 +8.0 11 -2.2 -25.3 - 50.0




Table A-23. Population and land use data for the Manchester Harbor Watershed

1990 land use data not available for Manchester

U.5. Census data for 1000 m delineation

'opulatian within 1000 m boundary 2,79
Housing units within 1000 m boundary: 1,304
Cccupancy rate (persons per unit): 21
Housing units sewered (%) 77

MassGIS land use data for the 1000 m delineation

1971 1585 EEED] Prajecied 1971 to 1985 change 1955 fo 1980 change 1930 to buildout change

MassGiS Category {ha} {ha) {ha} buildout {ha) | (ha) (%0) {ha) (%) (ha) {%%)

€%  Cropland 00 4.7 07 a3 | +07 s +00 + 00 03 -50.0
G2 Pasture 51 8.1 6.1 31 i +00 +00 +00 +00 -31 -500
C2 Forest 224 4 2083 2083 104.1 J -16.1 .72 +00 +00 -104.1 -50.0
C4  Non-forested wetland g4 a4 8.4 84 ! +00 + 00 +Q.0 +00 +0.0 +00
C5 Mining 06 G0 2.c Q0 +00C +00C +0.0 +00 + 00 +00
C& Openlang 6.4 45 48 48 i -18 -278 +00 +00 +0.0 +00
C7 Participatory recreation 03 o7 27 o7 +04 + 1280 +00 +00 +0.0 +0.0
€8 Spectator racreation 43 43 43 43 : +040 +0.0 +0.0 +0Q.0 +00 +0.0
€3 'Wales-based recraation 83 63 83 6.3 +0.0 +Q.0 +0.0 +G0 +0.0 +0.0
€10 Residential, multi-family 2.0 0c a0 0Q +0.0 00 +0.0 +00 +00 + 0.0
€11 Residential, < % acra ot 729 728 728 729 +0.0 +0.0 +0.0 +00 +0.0 +09
€12 Residential, % to % acre lots 53.8 59.8 59.8 93.5 + 0.0 +0.0 +0.0 +0.0 +337 +56.4
C13 Residental, > % acra lots 102.1 116.8 116.8 182.7 +147 +14.4 +00 +0.0 + 659 +56.4
C14 Salt marsh 24 24 24 24 +0.0 +00 +00 +00 +00 +Q.0
C15 Commarcial 4.2 4.2 42 59 . +00 +0.0 +00 +00 +17 +389
C16 industrial 1Xs] Q0 Q.0 2.0 +0.0 +0.0 +0¢ +0.0 +00 +G0
C17 Urban open 11.8 13.9 13.9 19.4 +21 +17.8 +00 +0.0 +55 +339.9
C18 Transpertation 1.8 1.8 18 28 +00 +0.0 +00 +0.0 +Q7 +39.9
C19 Waste disposal 06 [+1-3 0% 0.6 +00 +0.0 +00 +0.0 +0.0 +0.0
€20 Openwater 42 4.2 4.2 42 +00 +0.0 +0.0 +00 +00 +00
C21_Waocedy perennial 0.0 0.0 Q.0 0.0 + 0.0 +0.0 + 0.0 + 0.0 + 0.0 +0.0

U.S. Census data for watershed delineation

Populatsn wilhin watarshad; 3,976
Housing units within watershed: 1.781
Qccupancy rate {persons per unit): 22
Housing units sewered (%); 73

MassGIS land use data for the watershed delineation

1671 1885 1980 Projected 1971 10 1985 change 1985 to 1950 change 1990 to buildout change
MassGIS Category {ha} {ha} {ha) buildout (ha) - {tha) (%) (ha) (%) (ha) (%)
C1  Croplang 17 24 24 12 +0.7 +37.2 +00 +00 -1.2 -500
C2 Pasture §1 6.1 6.1 31 ’ +0.0 +00 +0.0 +0.0 -31 -50.0
C3 Forest 11301 1088.5 1088.5 5447 -408 -356 +00 +0.0 - 5447 -50.0
G4 Non-forasied wetiand 248 246 246 246 : +0.0 +0.0 + 00 +0.0 +0.0 +00
G5 Mining 95 14.7 14.7 14.7 +51 +527 +00 + 0.0 +0.0 +0.0
C6 Openland 140 107 1G.7 107 -3.3 -238 +00 +08 +0.0 +0.0
C7 Paricipalery recreation 353 Iz §r.2 372 . +20 +55 +0g +00 +0.0 +0.0
C8 Spectator recraation 58 5.9 59 89 +0.0 +0.0 +00 +0.9 + 0.0 +0.0
C9 ‘Water-based recreation 63 83 63 83 +0.0 +00 +00 +00 +0.0 +0.0
C10 Residential, multi-famity jeRe] o.8 el s3] +00 +0.0 00 +00 +00 +00
C11 Residential, < % acre lots 348 B36.2 86.2 86.2 +1.6 +18 +00 +00 +00 +00
C12 Residential, ¥ 1o ¥; acre lots 101.1 1070 107.0 2879 +59 +359 +00 +00 +180.9 +169.0
C13 Residential, > % acra lots 1377 161.8 161.8 4354 +24.1 + 175 +00 +0.0 +2735 +169.0
C14 Sait marsh 24 24 2.4 2.4 ! + 0.0 +0.0 +00 +04 +0.0 +00C
C15 Commercial 52 £3 53 12.2 +00 +00 +00 +00 +6.8 +128¢
C16 Industrial a5 Q5 23 5.2 +0.0 +0.0 +18 +368.2 +28 +128.0
C17 Urban cpen 217 283 245 559 +46 +21.4 -18 -68 +314 +1280
C18 Transportation 418 418 41.8 953 . +0.0 +00 +00 +00 + 535 +128.0
C19 Wasta disposal GE 06 a6 25 +0.0 +0.0 +00 +0.0 +00 +00
C20 Open water 5.5 55 55 55 +00 +0.0 +00 +00 +0.0 +0¢

C21 Woody perennial 0.0 0.0 ¢.0 0.0 + 0.0 + 0.0 +00 + 00 + 0.0 + 0.0




Table A-24. Population and land use data for the Marblehead Harbor Watershed

1990 Jand use data not availabie for Marblehead

.S, Census data for 1000 m delineation

opulation within 1000 rm boundary” 3,768
Housing unils within 1000 m boundary: 2,059
Oreupancy rate (parsons per upit); 18
Housing units sewered (%) 100

MassG1S land use data for the 1000 m delineation

: L 1585 1550 Projected | 1571 10 1985 change 1535 o0 1590 change 1550 o buifdout change
MassGIS Category {ha} {ha} (ha) buildout (ha) {ha) (%)} {ha) {%) (ha) (%)
C1  Cropland 00 X+ 00 ag ] +00 +0.0 +00 +0.0 +0.0 +0.0
) C2  Pasture 00 ao 0.0 0¢ i +00 +00 +00 +0.0 +0.0 +00
C3 Forest 206 135 136 68 | -89 -338 +0.0 +00 -8.8 -50.0
C4  Non-forested wetland 20 00 0.0 09 ! +0.0 +0.0 +00 +0.0 +0.0 +00
C5 Mining o] 00 0¢ 00 +00 +0.0 +00 +0.0 +Q.0 +00
C& Open land ¢o Q9 Q4 1] +00 +0.0 +00 +0.0 + 0.0 +0.0
C7  Participatory recreation a6 06 08 o8 +0.0 +00 +Q0 +0.0 +00 +0.0
C8 Specialor recreation 32 32 32 32 +00 +00 +00 +0.0 +0.0 +08
C9 Water-based recreation a1 a1 a1 a1 + 0.0 +00 0.0 +0,0 + 0.5 + 00
C10 Residential, mutti-family 0.4 0.4 0.4 G4 + 00 +0.0 + 00 +0.0 +0.0 +11.7
€11 Residential, < % acre iots 56.8 569 569 56.9 +00 +00 +0.0 00 +0.0 +00
€12 Residential, %4 to %4 acra lots 248 299 299 334 +50 +203 +00 +00 +3.5 +14.7
€13 Residential, > ¥ acre lots 17.8 198 19.8 221 ; +19 +10.7 +00 +0.0 +23 +11.7
C14 Salt marsh 00 00 08 0.0 H +90.0 +90 +00 +00 + 0.0 + 40
C15 Commercial 143 143 143 151 : +Q0 +00 +00 +00 +08 +55
C18 industrial 0o [0R¢] 0.0 ao +00 +00 +2.0 +00 +00 +0.0
C17 Urban open 2B 28 28 30 « Q0 +3.0 +00 +00 +0.2 +35.5
| C18 Transporation 0.0 0.0 0.0 0.0 +Q0 +00 + 0.0 +00 +0.0 +0.0
| C19 Waste disposal 00 g oo 0.0 +00 +00 +0.0 +00 +0.0 +00
| C20 Openwater 0.0 00 00 00 +0.0 +0.0 +0.0 +0G0 +0.0 +0.0
C21 Woaody parenniat a0 0.0 0.0 00 + 0.0 + 0.0 +00 +00 +0,0 +0.0
i U.S. Census data for watershed delineation
Population wilhin watershed: 3,768
Housing units within watershad 2088
Cecupancy rate [parsons per unit): 18
i Housing units sewered (%) 100
MassGIS land use data for the watershed delineation
18714 1685 1990 Projected | 1871 {o 1985 changa 1983 to 1980 change 1580 {e buildout change
MassGIS Category {ha} {ha} (ha)  buldout (ha} (ha) (%) {ha} {%) {ha) {%}
Ct  Cropland 0g 0.0 0a X ; +0.0 +00 +00 +00 +00 +0.0
{2 Pasture 00 jedd 00 Go . +0.0 +00 +0.0 +00 +00 +0,0
C3 Forest 208 136 136 8.8 i -649 -338 +0.0 +0.¢ -68 -50.0
C4  Non-forested wetland ag¢ eis] 09 20 : +00 +00 +00 +00 +0.0 +0.0
C8 Mining 00 je2e3 0.0 4.0 +040 +0.0 +40 +00 +00 +0.0
C& Openland 20 o0 00 o0 +006 +00 + 00 +Q0 +00 +0.0
C7 Participatory recreation 08 06 06 0.6 H +00 +00 +00 +0.0 +00 +0.0
CB  Spectator recreation 32 32 32 az : +00 +9.0 +0.0 +0Q.0 +0.0 +0.0
C9 Woater-based recreation 81 81 81 §1 ’ +00 +0.0 + 0.0 +00 +00 +00
C10 Residential, multi-family ] c4 oa 04 + 40 +40 +00 +0.0 +3.0 + 117
C11 Residential, < ¥4 acre lots 585 569 589 569 +G0 +0.0 +00 +0.0 +G0 + 0.0
C32 Rasidential, ¥ to 5 acre lols 248 299 229 334 +5.0 +20.3 +0.0 +0.0 +35 +11.7
C133 Residential, » % acre ots 17.8 15.8 128 21 : +1.9 +16.7 +00 +0.0 +2.3 +11.7
C14 Salt marsh 00 a0 0.0 0.0 i +G0 +0.0 +00 +0.0 +0.0 +0.0
C15 Commercial 143 14.3 143 151 +G0 +00 +00 +00 +032 +55
C16 Industrial 08 as 00 ca + G0 +0.0 +0.0 +00 +00 +040
C17 Urhan open 28 2.8 28 30 +{0 + G0 +00 +00 +0.2 +55
C18 Transporiation [¢Re3 &0 00 Q.0 +00 +00 +00 +G.0 +G,0 +040
C1¢ Waste disposal oo o0 00 0.0 : +0.0 +G.0 +0.0 + 00 +CD +00
€20 Openwaler oo 0.0 0c¢ e +0.0 +0.0 +0.0 +0.0 +00 +04

€21 Woody perennial 00 0.0 0o a8 } +00 +0.0 + 0.0 +0.0 +00 «00




Table A-25. Population and land use data for the Nahant Bay Watershed

1990 land use data not available for this watershed

LS. Census data for 1000 m delineation
'apulation within 1000 m baundary: 17,465
Housing units within 1000 m boundary: 7,891
Qccupancy rate {persons per unit): 22

Housing unils sewered (%). 10G

MassGIS land use data for the 1000 m delineation

1871 1 1 rojecled 1971 to 1965 change 7585 ta 1950 change 1890 to buldout change
MassGIS Category {ha} {ha) (ha)  buldout{ha} ! ¢tha} {%) {ha) (%} {ha) (%)
€1 Cropland oo 0.0 0.¢ 0.0 +0.0 +3.0 + 00 +00 +90.0 +00
C2 Pasture (114} 0.0 0.0 0.0 +0.0 + 0.0 +00 +0.0 +0.0 +00
C3 Forest 272 217 21.7 0.8 -5.5 - 201 +00 +0.0 -10.8 -50.0
C4  Non-forested wetland 0g [s]1} 00 0.0 +00 +0.0 +00 +0.0 + 0.0 +0.0
C§&  Mining [1¢] 0.0 00 0.0 +0.0 +00 +00 +0.0 + 00 +0.0
C6 Open land 53 25 25 25 -28 «529 +80.0 +0.0 + 3.0 +00
C7 Participatory recreation (1] a9 09 0e +09 +0.0 +0.0 +0.0 +0.0 +00
C8  Spectator recreation 111 111 111 1.3 +0.0 +0.0 +0.0 +0.0 + 00 +0.0
C9 Waterbased recreation 26.5 283 263 283 -0.% -05 +00 +0.0 +0.0 +0.0
C10 Razidential, multi-family 884 88,4 ag4 52,3 +00 +0.0 +0.0 +00 +35 +45
G11 Residential, < ¥ acre Jols 170.6 1726 1726 1728 +20 +1.2 +0.0 +0.0 +0.0 +0.0
C12 Residential, % to ¥ acre lots 9B.5 104.0 104.0 1086 +54 +5.5 +00 +0.0 +46 +4.5
C13 Residential, > ¥ acre lots 225 225 225 PR +00 +0.0 + 0.0 +00 +10 +45
C14 Salt marsh (11} 00 0.0 00 +00 +00 +00 +0.0 +0.0 +00
C15 Commarcial 183 188 188 193 +05 +26 + Q0 +00 +05 +25
€16 Industial 43 43 43 4.4 +0.0 +0.0 +0.0 + 00 +01 +25
C17 Urban open i83 188 i8.8 18.2 +05 +26 +00 + 00 +0.5 +25
C18 Transportalion 5] 89 89 102 +00 +0.0 +0.0 +00 +0.2 +25
C19 Waste disposal 0.0 0.0 a0 0.0 +0.0 + 0,0 +0,0 +00 + 0.0 +00
C2¢ Opean water b4 04 04 a4 +00 +0.0 +0.0 +0.0 +00 + Q0
C2% ‘\Woedy perennial 00 0.0 2.0 00 i +0.0 + 0.0 +0.0 +00 + 0.0 +00

U.S. Census data for watershed delineation

Populatsn within watershed; 26,185
Housing units within watershed: 11,307
Qccupancy rate {parsens per unity: 23
Housing units sewered (%) 100

MassGIS land use data for the watershed delineation

1671 1985 1980 Projected 1971 & 1985 change 1985 to 1990 change 1990 to buildout change
MassGIS Category {ha} (ha} (ha)  buildeut (ha) (ha) (%} {ha) (%} {ha} {%)
€1 Croplang [1X+3 00 0.0 00 1 + 4.0 +00¢ + 0.0 +0.0 +00 +0.0
C2 Pasture [} 0.0 00 09 0 +2.0 +0.0 +0.0 +0.0 +00 +0.0
C3 Forest 55386 1441 144.1 720 L -86 -8.2 +09 +0.0 -72.9 -500
C4  Non-forested wetang 75 75 75 75 f +0.0 + 0.0 +0.0 +0.0 +00 +00
C5 Mining 164 16.4 184 6.4 +80 +00 +Q0 +0.0 + Q0 +00
C8 Openland 142 92 92 92 » -50 ~35.3 +00 +00 +G0 +0.0
C7 Participatory recreation 47 47 47 47 1 +00 +00 +00 +0.0 +0.0 +0.0
C8 Spectator recreation 152 8.2 182 152 : +0.0 +0¢ «0D +0.0 +0.0 +00
C9  Water-based recreation 265 2683 263 263 -6 -05 +0.0 +0.0 +00 +00
C10 Residential, mult-family 398 936 938 1151 +41 +45 ~00 +Q0 +21.8 +229
C11 Residential, < % acre lots 3305 3335 3338 3338 +35 +11 +00 +00 + 00 +00
C12 Rasidential, % ta %3 acre lots 1385 144.6 1446 177.8 i +82 +45 +0.0 +00 +33.% +229
C13 Residential, > Y3 acre lots 443 443 443 54.4 ! +0.0 +00 *0.0 +0.0 +10.3 +22.9
€14 Saltmarsh 0.0 00 00 s3] +00 + 00 +0.0 +00 +0.0 +0.0
C15 Commerciat 245 250 254 276 +05 «20 +Q.0 + 00 +2.8 +105
C16 industrial 54 54 54 60 : +00 + 09 +0.0 +0.0 +08 +105
C17 Urban gpen 28.4 289 28.9 32.0 ! +05 +1,7 +00 +00 +30 + 105
£18 Transportation 101 109 10.1 1.2 | +00 +00 +0.0 +0.0 +1.1 + 105
€149 Waste disposal 01 ¢.0 0.0 0.0 ! .00 -30.8 + 0.0 +G0 +00 +0.0
€20 Cpen water 106 106 0.6 1086 i +00 +00 +0.0 +0.0 +00 +0.0
C21 Woody perenmiat 0.0 0.0 0.0 0.0 ! + Q.G + 0.0 +0.0 +0.0 +00 +0.0




Table A-26. Population and land use data for the Lynn Harbor Watershed
Includes Saugus River and Pines River

198¢ land use data not available for Lynn, Nahant and Meirose
1).5. Census data for 1000 m delineation

Fopulation within 10G0 m boundary: 46454
Housing units within 1080 m beundary: 20,886
Qetcupancy rate (persons per unit): 23
Housing unils sewered (%) 98

MassGIS land use data for the 1000 m delineation

1971 1985 15980 Projected | 1977 to 1985 change 1585 to 1950 change 1950 to buildout change
MassGlS Catagory (ha) {na} (ha) bulldeut (ha) . {ha} (%} {ha} (%} {ha) (%)
C1i Cropland o0 00 ae 0.0 | +00 +0.0 +00 +0.0 +0.0 + 0.0
€2 Pasture 00 00 1344 0.0 +0.0 +00 +0.0 +0,0 +0.0 +0.0
€3 Forast 1640 1380 137.8 68.9 | -26.0 -158 -0.2 -01 -68.9 -50.0
C4  Nonrforested wetland 578 511 49.8 49.6 1‘ -87 -11.7 -15 -3.0 +0.0 +0.0
€8 Mining 191 191 193 191 i +0.G + 00 +00 +00 +0.0 +00
C& Cpenland 537 403 38.0 280 ! -135 -250 -2.3 -56 +0.0 +0.0
C7 Participatory recreation 26 30 3.8 30 . +05 +178 +00 +0.0 +0.0 +0.0
C8 Spectator recreation 56.8 58.8 582 5%.2 ' -80 -12.0 +0.4 +06 +0.0 +0.0
€8 Water-based recreation M7 117 1.7 1.7 | 00 -0.2 +0.0 +0.0 +0.0 +0,0
C10 Residential, muft-family 1268 1326 140 160.5 1 +59 +47 +14 +1.3 +26.5 +19.8
C11 Residential, < % acra lots 7039 7150 726.2 T26.2 1 +11.% +18 +11.3 +16 +00 +0.0
C12 Residentia), ¥ to % acra lots 52.2 573 873 68.6 +51 +88 +0.0 +0.0 +11.3 +19.8
€13 Residential, > % acre icts 187 215 215 258 1 +48 +28.5 +00 +0.0 +4.3 +198
C14 Salt marsh 4775 464.4 466 4 4664 ! .13 -27 +2.0 +04 +090 +00
C15 Commercial 161.7 197.0 2041 213.2 7 +353 +21.8 +71 +38 +92 +45
C16 Industial 1602 by 1777 188.7 {  +175 +109 +00 +048 +BO +45
€17 Urban open 1165 §7.2 85.4 g2 1 -194 - 188 -11.8 224 +38 +45
C18 Transporation 1296 131.8 130.4 1362 | +2.2 +17 -14 -1 +58 +45
C19 Waste disposal 898 96.1 86.1 961 +83 +7.0 +0.0 +00 +00 +0.0
C20 Open water 41,1 394 39.0 39.0 -2 - 51 +0.0 +0.4 +00 +0.0
C21_Woody perannial 49 4.9 0.0 0.0 +0.6 + 0.0 -4.9 — +0.0 +0.0

L).5. Census data for watershed delineation

Pepulation within watershed: 128.628
Housing units within wataershed: 83,274
Qceupancy rate (persons per unit) 24
Housing units sewerad (35): 99

MassGIS land use data for the watershed delineation

1671 1885 1980 Projected ! 1971 to 1285 change 1985 o 1980 change 1990 10 buildout change
MassGIS Categary {ha) {ha) (na)  buildout (ha) | (ha} (%} (ha) (%} {ha) {%)
C1  Cropfand 160 75 75 28 ) -85 -52.3 +0.0 + 00 -38 - 50.0
C2  Pasture 28 28 28 14 +0.0 +0.0 +00 +00 -1.4 - 50.0
C3  Forast a87.0 8118 7731 38686 -853 -95 -38.7 -4.8 - 386.6 - 50,0
C4  Non-forested wedanc 891 §0.2 78.3 783 . -85 -10.0 -20 -2.4 +00 + 0.0
C5 Mining 53.4 46.8 43.8 488 ; -G8 <123 +20 +42 +0.0 +0.8
C6  Openland 1312 a7 s 98.3 98.3 -237 - 184 -9z -86 +0.0 + 08
C7  Participatary recreations 843 84.6 84.6 84 8 +93 +«03 +0.0 +0.0 +00 + 00
€8 Spectatar recreation 1171 108.2 108.6 1088 -89 78 +0.4 +03 +00 +00
€9 Water-based recraation 17 .7 11.7 11.7 -0.0 -0.2 +0.0 +090 +00 +04
C10 Residential, mult-family 3439 3776 380.4 4565 +33.7 +93 +27 +07 + 1182 +305
€11 Residential. < %4 acre lats 17213 17427 171817 17817 +21.4 +12 +i90 +11 +00 +0.0
12 Residantal, ¥ to % acre iots 365.4 3828 3885 4203 +232 +63 +59 +15 +121.7 +305
C1i3 Residential, > ¥ acre lots RUKR] 1107 133.5 174.3 +839 +6.7 +228 +2086 +40.8 +30.5
C14 Salt marsh 477.5 464 .4 468.4 4E6.4 , 131 27 +20 +04 +0.0 +00
C15 Cemmaercial 328.0 924 409.7 452.4 i t834 +193 +17.3 +44 +42.7 + 104
C16 Industrial 178.6 199.3 2028 2240 , 2086 +118 +36 +18 +211 +* 104
C17 Urban open 3273 3181 2988 329.9 ' -92 -28 -183 -6 +31.1 +10.4
C18 Transportation 175.0 772 175.8 194.1 : +22 +1.2 -14 - 0.8 + 183 +10.4
€19 Waste disposal .2 1075 107.8 107.5 : +63 +62 +00 + 0.0 +049 +00
£20 Open water 70.9 68.3 £8.3 683 . =21 -30 + 0.0 + 0.0 +0.0 +0.0

€21 Woody perennial 17.7 5.7 0.6 0.3 ' -119 -6786 =51 - B9.4 -03 -50.0




Table A-27. Population and land use data for the Saugus River Watershed

1990 land use data not available for Lynn and Melrose

U.S. Census data for 1000 m delineation

Papulaton within 1000 m boundary: 22.574
Housing unils within 1000 m boundary: 8,847
Occupancy rate {persons per unit]: 26
Hausing units sewered (%) 99

MassGIS land use data for the 1000 m delineation

3971 1985 90 Projecled 1971 10 1965 change 1985 (o 1950 change 1590 to buildoit change
MassGIS Categary {ha) {ha} (ha)  buildowt (ha) {ha} (%) {ha) (%) {ha) (%}
€1 Crepland 8.0 0.0 0.0 0.0 +00 + 00 +00 +0.0 +00 +0.0
€2 Pasture 2.0 a9 00 00 +00 + 00 +00 +0.0 +00 +0.0
C3 Forast 1116 967 943 472 E -150 -134 -23 -24 -47.2 -50.0
C4  Non-forested wetland 382 6.2 382 382 H -21 -54 + 0.0 +00 +0.0 +0.0
€5 Mining &0 0o 00 20 +00 +00 +00 +00 +0.0 +00
C6 Open land 222 128 12% 129 -3 -419 +00 +0¢ +00 +00
C7 Participatory recreation 26 26 26 26 +0.0 +00 +00 + 0.0 +0.0 +0.0
CB  Spectator recraation 176 19.6 19.¢ 18.0 +14 +82 +00 +0.0 +0,0 +*Q0
C9 Waterbased recreation 34 34 34 34 +&0 +00 +0.0 +00 +00 +00
C10 Residential, muiti-family B84 888 B&9 1128 +0.6 +06 +0.0 +00 +239 +268
C11 ResidenSal, < ¥ acre iots 4181 428.4 429.5 423.5 +9.7 +23 +11 +03 +0.0 + 00
C12 Residential, % to % acre lots 15.8 207 287 262 +49 +30.7 +0,0 +0,0 +586 +269
C13 Residental, > ¥z acre lots 22 2.2 22 28 +0,0 +0.0 +0.0 +0.0 +06 +269
C14 Salt marsh 484 45.5 455 45.5 -29 =80 + 00 +0.0 +0.0 +00
C15 Commercial 619 707 707 747 +88 +14.3 +0.0 +0.0 +3.9 +56
C16  industria 1336 138.8 138.8 146.5 +52 +39 +00 +40 +77 + 5.6
C17 thbanopen 497 48.6 49.8 526 -1.1 ~22 +13 +26 +28 +56
C18 Transpertation 458 48.0 48.0 50.6 +22 +4.7 +0.0 +0.0 +27 +56
C1¢ Wasle disposal 174 171 171 171 -0.3 -18 +00 +0.0 +0.0 +0.0
C20 Open water 1.8 287 297 287 -21 -66 +00 +0.0 +00 + 0.0
C21 Woody perennial 0.0 00 G0 0.0 + 0.0 + 3.0 + 0.0 +0.0 +0.G + 0.0

U.5. Census data for watershed delineation
Fopulabon wilhin watershed; a5 75
Housing units within watershed: 17.954
Occupancy rate (persons per unit): 25
Housing unils sewered (%) 88
MassG15 land use data for the watershed delineation
1971 1985 1590 Projected | 1571 to 1985 change 15835 to 198G change 1990 fo buildout change

MassGIS Category {ha) {ha) (ha) buildcut (ha) ! (ha) (%) (ha) (%) tha} {%)
€1 Cropland 160 75 7.8 38 | 8.5 +52.9 +00 +0.0 =38 -80.0
<2 Pasture 28 28 28 14 1 +0.0 +00 +0.0 +00 -1 -50.0
C3 Forest 5743 6235 581.4 2867 ’ -50.4 -7.5 -42.5 -68 -280.7 -580.0
C4  Non-forested wettand £5.8 82.0 616 616 1 -38 -57 -0.4 -07 + 0.0 +0.0
€5 Mining 3 zra 297 237 ! -6.6 -191 +20 +71 + 0.0 +0.0
€6 Cpenland 51.3 528 Sz7 527 -43 =152 +07 +1.4 + Q0 +0.0
{7 Participatory recreation 589 59.8 595 55.9 ! +{.0 +00 +00 +00 +0.0 +0.0
8 Spectator recreation B4 328 326 326 i -28 -850 +00 +0.0 + 00 +0.0
€8 Waler-based recreation 34 34 34 34 ' +00 +00 +00 +00 +00 +0.0
€10 Residential, mult-famiy 1405 1557 1571 2188 +151 +107 +13 +08 +62.6 +338
11 Residential, < % acre lots 7673 7755 7780 778.0 +82 +11 ~2.5 +33 +00 +00
C12 Residentiai, %410 '2 acre lots 2361 2579 B8 36838 i +218 +82 +5.9 +23 +105.1 + 388
C13 Residential, > 1 acre lots 793 B1.7 104.5 148.2 ; +19 +2.4 +228 +28.0 +416 +398
C14 Salt marsh 48.4 45.5 455 45.5 ! -29 .60 +0.0 +0.0 +0.0 +0.0
C15 Commercial 1683 202.9 2131 2474 L +3T +206 +102 +50 +34.2 +16.1
C1i6 industrial 1373 1447 148.2 $72.0 i +74 +54 +385 +24 +23.8 +16.1
C17 Urbar open 07 95.1 901 1046 ! +54 «53 -6.0 -63 +14.5 + 161
C18 Transportation 838 88.0 88.0 102.1 ! +2.2 +25 +0.0 + 0.0 +14.1 +16.1
C18 Waste disposat 287 284 284 284 -03 =11 + 0.0 +0.0 +00 +0.0
€20 Open water 523 50.2 50.2 802 i .24 -AD +G0 +0.0 +00 +00
C21 Woody perennial ieo 0.0 ao 0.8 ! -108 - +G0 +0.0 +00 +00




Table A-28. Population and land use data for the Pines River Watershed

1890 data not availabfe for Meirose
1.5, Census data for 1000 m delineation

apulation within 1 m baundary: 15,
Housing units within 1000 mboundary. 6,581
Cccupancy rate (persons per unit): 24
Housing units sewered (%): 98

MassGIS land use data for the 1000 m delineation

1971 1385 1880 Projecied | 197110 1085 change 1985 10 13%0 change 1990't0 bulideut change
MassGiS Category {ha} {ha) tha)  buldout (ha) {ha} (%) {ha) {%) {ha) (%)
Ct1 Cropiand 00 00 0.0 Qo +00 +00 +00 +0.0 +00 +00
C2 Pasture 20 0.0 o0 0.0 +00 + 00 +0.0 «0.0 +00 +00
C3 Forest 52.4 41.4 435 218 -110 -21.0 +22 +52 -218 -5G.0
C4 Non-ferestad wetland 196 149 13.4 13.4 -47 -23% -18 -10.3 +00 + 0.0
C5  Mining 191 181 181 19.1 | +00 +00 +00 + 00 +0.0 +0.0
C8 OCpenland 315 213 251 251 . -42 -132 -23 -83 +00 +0.0
C7 Participatory recreation 2.0 05 G5 05 +035 — +0.0 +0.0 +0.0 +00
C8  Spectator recreation 46.4 371 375 375 -93 =201 +04 +1.0 + 0.0 +0.0
C9  Water-based recreation 20 20 20 20 +0.0 +00 +00 +0.0 + 0.0 +0.0
C10 Residential, muli-famity a2 113 12.7 156 +30 +35.9 +14 +12.4 +29 +233
C11 Residential, < % acra lots 277.2 2785 288.7 288.7 +14 +05 + 102 +37 +00 +0.0
C12 Residential, % 10 % acre lots 209 301 30.1 37 +02 +08 + 0.0 +00 +7.0 +233
€13 Residential, > ¥; acra lots 14.5 193 19.3 238 : +48 +32.8 +0.0 +0.0 +45 +233
C14 Salt marsh 4194 408.6 411.6 411.6 -88 -23 +20 +035 +0.0 +0.0
C15 Commercial 47.3 737 8c8 841 : +26.4 +558 +71 +96 +33 +4.1
C16 Industrial &4 184 18.4 192 : +120 + 1366 + Q0 +0.0 +08 +4.9
C17 Urban open 478 31.8 18.7 185 -18.0 335 -13.0 -41.1 +0.8 +4.%
C18 Transportation 612 613 59.9 §23 +0.1 +02 =14 «23 +25 +4.1
C19 Waste disposal &7.0 7386 738 736 +66 +9.3 + 00 +0.0 +00 + 00
C20 Cpen water 84 9.4 9.4 94 +0.0 +00 +00 +0.0 +Q0 + 00
C21 Woady perennial 4.9 4.9 0.0 o0 +00 + 0.0 -4.8 A +G0 +00

U.5. Census data for watershed delineation

Population within watershed: 55,516
Housing units within watershad 24.559
Cccupancy rate (persons per unit): 2.4
Housing units sewered {%). 99

MassGIS land use data for the watershed delineation

1971 1985 1990 Frojecied 1871 to 198S change 1885 1o 1980 change 1880 to buildout change
MassGIS Calegory {ha) {ha) (ha)  buildout {ha) (ha) (%a) {ha} {%) (ha) (%6}
C1  Cropland 00 [4X1] 0.0 <X+ +0.0 +00 +90 +0.0 +0.0 +0,0
C2 Pasture o0 a0 0c Qg +0.0 +0.0 +00 +00 +00 +00
C3 Forest 2143 181.2 185.0 825 ; -331 -185 +38 +2.14 -52.5 -50.0
C4  Non-ferasted wetiand 233 182 167 167 : -51 -219 -15 -84 +0.0 +00
C& Mining 19.1 181 151 19.4 : +0.0 +00 +00 +00 +0.0 +0.0
C& Openland BB 8 54.4 44.4 44 4 : -14.4 -210 -100 -18.4 +00 +00
C7 Participatory recreation 244 247 247 247 +G3 +1.1 + 00 +00 +00 +0.0
C8  Spectator recreation 712 66.0 66,3 6.3 : -53 =74 +04 +05 +0.0 +00
C9  Water-based recreation 20 20 20 20 ’ +G0 +00 +00 +00 +00 +Q.0
C10 Residential, multi-fanily 154 3 1705 1719 2073 +163 + 106 +14 +03 +354 +208
C11 Residential, < % acre lots 7715 7829 7985 789.5 . +114 +15 + 168 +21 +00 +0.0
C12 Residential, % to ¥4 acre iots 126.8 1282 1282 1546 : +15 +11 +00 +00C +26.4 + 20.6
€13 Residental, > % acre lots 235 285 285 343 i +50 +212 +00 +0.0 +59 + 2686
€14 Salt marsh 4184 4098 4118 4116 1 =538 «23 +20 +058 +00 +0.0
€15 Commercial 1048 1328 1399 1483 ; +280 +26.7 +71 +53 +84 +60
C16 Industiai 209 338 339 3549 i +128 +61.3 +01 +03 +20 +6,0
C1% Urban open 2058 183.3 179.9 190.7 =123 -60 -133 -84 +108 +8.0
C18 Trarsportation 566 667 653 69.2 | +04 +02 -14 -2 +39 +6.0
Ci9 Waste disposal 870 738 738 7386 i +88 +99 + 00 +00 +0.0 +00
C20 Cpenwater 182 182 182 182 i «00 +0.0 « 00 +00 <00 +00

i

C21 Woody perennial 7.7 &7 06 &3 -19 -254 -5.1 -894 «0.3 -5¢0




Table A-29. Population and land use data for the Cohasset Harbor Watershed

1990 data not availahle for Cohasset and Scituate

U.S. Census data for 1000 m delineation

apulation wittvn 1000 m boundary
+ousing units within 1030 m boundary:
Oesupancy rate (parsons per unit);

Housirg units sewered (%)

4,945
1.964
25

30

MassGIS land use data for the 1600 m delineation

1871 1985 1960 Frojecied 157 1ta 1985 change 1985 10 1950 change 7390 10 buidout change
MassGIS Category tha) {ha) {ha}  buildout (ha) {ha) (%) iha} (%) tha) (%)
C1  Cropland 0.4 Y] 0.4 02 +0.0 + 00 «00 +00 -0.2 -50.0
C2 Pasture 6.6 66 68 33 +0.0 +0.0 +00 +0.0 -33 -50.0
C3 Forest 4143 399.5 399.5 1907 -148 -3.6 00 +0.0 -199.7 -50.0
G4  Non-forested wetland 2.6 26 25 26 +0.0 +00 +00 +¢.0 +00 +0.0
C5  Mining 0.0 0.0 09 a0 +00 +0.0 +00 +0.0 +0.0 +0.0
€& Opanlang 160 8.2 92 §2 : -69 -42.8 +4.0 +0.0 +0G +0.0
C7  Participatery recreation 408 406 406 40.6 + 00 +0.0 +G.0 +0.0 +00 +0.0
C8 Spectator recreation 12 12 1.2 12 +00 +00 +0.0 +0.0 + Q0 +0.0
€8 Water-basad racreation 71 71 7.1 71 +040 + 00 +0.0 +00 +00 +08
C10 Residential, multi-famity 0o 2.2 22 3.0 +22 - +00 +0.0 +08 +37.7
C11 Residential, < % acre lots 452 452 452 452 +00 +00 +0.0 + 0.0 +0.0 +00
C12 Residential, ¥ to % acre |ots 2053 206.4 206.4 2842 +11 +05 +00 + 00 +77.8 +37.7
C13 Rasidential, > ¥z acre lots 2766 2932 2083.2 403.8 + 185 +6.0 +00 +0.8 + 1105 +37.7
C14 Saltmarsh 2475 2475 2475 247 % -3.0 -8.0 +0.0 +00 +0.0 +0.0
C15 Commerciat 234 234 23.4 313 -0.0 -0.0 +0a +00 +8.1 +346
C16 Industriaf 18 1.8 18 24 +00 + 0.0 +006 +00 +08 + 346
C17 Urban apen 151 169 169 227 +18 +12.14 +040 +00 +58 +346
C18 Transpertation 2.0 0.0 a.0 0.0 +0.0 +0.0 + 0.0 +0.0 + 0.0 +0.0
C19 Waste disposaj 0.0 0.0 Qo 00 +0,0 +0.0 +00 +&.0 +0.0 +0.0
C20 Cpen water 289 28.9 289 289 +0.0 +0.0 +0.0 +00 +0.0 + 0.0
C21 Woody perennial .8 0.8 0.8 0.4 +0.0 +0.0 +00 + 0.0 -0.4 -~ 500
.8, Census data for watershed delineation
Populalion within watershed; 7.523
Housing units within watershed: 2914
Qccupancy rate {persens per unity. 26
Hecusing units sewared (So) 22
MasgsGiS land use data for the watershed delineation
_ . e 198 580 Drojocted | 1671 {0 1565 changs 1985 (o 1990 changs 1990 10 bullGoLt changa
MassGIS Category (ha) (ha) {ha) ouildout (ha! (ha) (%) (ha} {%) {ha) (%)
C1  Cropland 112 104 04 52 «08 -68 ~00 +0.0 -52 -500
C2 Pasture 221 188 9.8 99 i -23 -105 +00 +G0 -89 - 50.0
C3 Forest 163B8.9 16048 1604 9 80z.5 | -340 =21 +00 +0.0 -802.5 ~30.0
Ca  Non-forested wetland 151.3 1501 1501 150 1 i -11 -0.8 +00 +00 +0.0 +0.0
C5 Mining o3} 08 0.0 00 : +00 +0.0 +00 +0.0 +0.0 +00
C5 Openlang 300 228 22.8 228 -72 -239 +0a +0.0 +0.0 +00
C7  Partcipatory recreation 408 408 406 406 ; +0.0 +00 +0Q +00 +0.0 +0.0
CB Spectator recreation 78 75 75 7.5 +0.0 +0.0 +00 +0.0 +0,0 +0.0
C8  Whater-based recreation 71 71 71 71 +0.0 +00 +00 +0.0 +00 +0.0
C1C Rasidential, multi-family 00 63 63 12.2 + 6.3 - +00 +0.0 +58B + 826
%71 Residential, < % acre iots 452 452 452 432 +00 +00 +00 +0.0 +00 +0.0
C12 Residential, % 1o %4 acre lots acgs 3102 3102 397.5 +14 +0.5 +00 +00 +2873 +926
C13 Residential, > ¥ acre iots 4467 4787 475.8 8221 +320 +72 +1 +Q.0 +443.3 +926
€14 Salt marsh 2475 247.5 247.5 2475 ; -08 -0.0 +0.0 +0.0 +0.0 +0.0
C18 Commercial 430 449 44 9 843 : +15 +4.4 +0.0 +0.0 +354 + 876
C18 industnal 8O 80 B0 150 + 0.0 +00 +0.0 +0.0 +70 +87.6
€17 Urban open 374 402 401 753 ~28 +75 -G.1 -02 +352 +876
C18 Transpostation (s34 ac s X1} o0 +00 +00 + 00 +0.0 + 0.0 +0.0
C19 Waste disposal oo 00 [+X1] 0.0 +0.0 +0.0 +Q.0 +00 +00 +0.0
€28 Qpenwater 508 517 5.7 517 «08 +17 +Q0 +0.0 +G0 +00
C21 Woody perenpial 08 08 0.8 4 +0.0 +0.0 +00 +00 -04 -50.0




Table A-30. Population and land use data for the Scituate Harbor Watershed

1980 land use data not available for this watershed

U.5. Census data for 1000 m delineation
Pepulation within 1000 m beundary
Housing units within 1000 m boundary
Occupancy rate {perscns par unit):

Housing units sewared (%):

2,147
921
23

46

MassGIS land use data for the 1000 m delineation

1971 EEE] 1950 Projected 71 10 1988 change 158519 1590 change 1930 {0 bulldout change

MassGiS Category (ha) {ha} (ha)  buildout {ha) {haj) (%} {ha) (%) {ha) (%)
C1  Cropland 53 20 20 1.0 -33 -62.7 +0.0 + 0.0 -1,0 -500
C2 Pasture 0.0 0.0 oo 00 +0.0 +0.0 +0.0 +00 +0.0 +00
3 Ferest 475 47.5 47.5 k] +0.0 +0.0 +0.0 +0.0 -2338 -50.0
C4  Nen-forgsted wetfand a5 85 85 a5 +00 +00 +0.0 +00 +0.0 +00
C5 Mining 08 0.8 08 o8 + 0.0 + 0.0 +*0.0 + 0.0 +0.0 +00
C6 OQpenland o8 09 c9 08 +00 +00 +0Q +0.0 +0.0 + 0.0
C7 Panicipatery recreation 23 23 23 23 i + 00 +00 +0C +0.0 +0.0 +00
CB  Spectator recreation 25 25 25 245 : +00 +00 +00 +00 +G0 +0.0
C8  Wates-based recreation 86 86 86 86 +00 +00 +0.0 +0.0 +0.0 +0.0
C1¢ Residential, mutt-family 00 33 33 kX ] +33 - +00 +0.0 +04 +13.0
C11 Residential, < % acre lols 24.1 24.1 241 241 +0,0 +0.0 +G.0 + 0.0 +00 +0.0
C12 Residential, ¥ to % acre lats 1224 1224 1224 138.2 -0.0 -0.0 +G.0 +0.0 +15.9 +13.0
C13 Residential, > % acre Jots 369 368 389 417 +0.0 +00 +00 + 0.0 +48 +13.0
C14 Saltmarsh 48.3 483 463 46.3 i +00 +00Q +0.0 +00 +00 +00
Ci5 Commerciat 1.8 118 118 132 : -0.0 <01 +00 +00 +13 +11.3
C16 Industrial a0 0.0 048 a0 ! +00 +0.0 +0.0 +0.0 +00 +40.0
Ct7 Urban cpen 20.8 208 208 231 : +00 +00 +0.0 +0.0 +23 +113
C18 Transportation a0 G0 00 0.0 +00 +0.0 +00 +G0 +0.0 +0.0
Ct9 Waste disposal 1.0 1.0 1.0 1.0 +00 +00 + 0.0 + 0.0 +00 +0.0
€20 Openwater 1.2 12 1.2 12 +00 + 00 +00 +0.0 +0.0 +0.0
C21_ Wandy perennial 0.0 0.0 0.0 0o + 0.0 + 0.0 +00 +0.0 +0.0 +00

.S, Census data for watershed delineation

"7 Population within watershed: | 4,287
Housing units within watershed: 1,720
{Qccupancy rate {persons ger unit): 25
Housing units sewered (%) 37

MassGIS land use data for the watershed delineation

1971 1985 1980 Projected 1971 tq 1985 change 1985 to 199G change 1990 to buildeut change

MassGIS Category {ha) {ha) (ha) buildout tha) | {ha} (%) {haj {%) {ha) (%}
C1  Cropland 99 58 58 2.9 : 41 - 414 +00 +0.0 -29 «50.0
C2 Paslure oG [13] 0.0 G.0 : +0.0 +0.0 +0.0 +0¢0 +G.0 +0.0
C3 Forest 1418 1418 1418 708 5 +0.0 +0.0 +00 +0.0 -70.9 -50.0
G4 Non-forested wetland 481 481 48.1 481 : +0.0 +0.0 +0.0 +0,0 + 00 +00
C5 Mining 08 08 [¢X:] [oR:] : «0.0 +00 + 00 +0.0 +00C +0.0
C6 Openlang 31 31 31 31 +00 + 0.0 +00 +0.0 +0.0 +00
C7 Participatory recreation 23 23 23 23 +00 +00 +00 +00 +0.0 +0.0
CB  Spectator recreafion a4 94 94 9.4 ! +00 + 0.0 +00 +0.0 +00 +00
C8 Water-based recreation 86 8.6 88 86 i +00 +00 + 00 +0.0 +0.0 +00
C1CG Residantial, multi-family 20 33 33 40 +33 —_ +00 +00 +086 +183
C11 Residential, < ¥ acre fots 2381 291 291 291 +090 +00 +00 +0.0 +0.0 +00
C12 Residential, % to % acre lols 2784 2794 2794 07 -0G -0.0 +00 +0.0 +51.2 +183
€13 Residential, > % acre lots 778 770 770 913 i -08 -1 + 0.0 +0.0 +14.4 + 183
C14 Salt marsh 483 4823 463 46.2 5 +00 +00 +00 +00 +0.0 +00
€15 Commarcial 14.0 14.0 14.0 6.4 -00 =01 +00 +0.0 + 2.4 +17.0
C16 [ndustrial a0 0.0 00 Qo . +0.0 +0.0 +00 +00 + 0.0 +00
€17 urban open 305 321 3z 375 ! +16 +52 +00 +040 +54 +17.0
C18 Transportation 20 0.0 040 0.0 +00 +00 + 0.0 +0G +040 +G.0
C19 Waste disposal 1.0 1.0 1.0 1.0 : +0.0 +0.0 +0.0 + 0.0 +00 +«0.0
C20 Open water 12 iz 12 12 i +00 +00 +&.0 +00 +0.0 +0.0
€21 Woody perennial 2.0 00 00 0.0 . +00 +00 +0.0 + 005 +00 + .0




Table A-31. Population and land use data for the South River Watershed

1990 land use data nof available for Scituate

U.S. Census data for 1000 m delineation

Population within 1000 m beundary’ 5,961
Housing units within 1000 m boundary: 2576
Occupancy rate {persans per unit); 23
Housing units sewsred {%); 34

MassGIS land use data for the 1000 m delineation

D 1950 Projected | 15713 to 1985 ¢hange 1985 to 198G change 1950 ta buildawt change
MassGiS Category (ha) {ha) {ha) buildout (ha} {ha} {5} (haj (%) {ha) (%)
Ct Cropland 159 15.9 107 54 +0.0 +0.0 -52 <327 -54 -50.0
. C2 Pasture 16.7 18.7 16.7 8.4 +0.0 +0.0 +00 +00 -84 -50.0
| C3 Forest 6305 586.9 508.6 2543 -83.5 -10.1 -583 -10.3 -254.3 - 50,0
I C4  Non-forested wetland 78 7.8 7.8 78 +0.0 +0.0 *0.0 +00 +00 +0.0
: CS Mining 262 249 218 219 -13 -49 «3.0 -12.1 +0.0 + a0
C8 Cpenland 285 214 214 214 ! « 7.1 -24.8 +0.0 +00 +00 +040
C7 Participatory recreaticn 42 4.2 42 4.2 +00 +40 +00 +40 +0.0 +040
| C8 Spactator recreation 6.9 183 228 26 +24 +13.9 +33 +17.0 +0.0 +0.0
C9 Woater-basad recreation 83 83 a3 83 +00 +0.0 +00 + Q.0 +0.0 +00
C10 Rasidential, multi-family 20 54 14.% 19.8 +4.4 *216.8 +7.7 +120.8 +57 +4086
C11 Resklential, < % acre lots 89.4 85.2 9.3 89.3 -00 =0.0 +0.0 +0.0 +0.0 +0,0
C12 Residential, ¥4 to % acre Jots 331.5 435 3483 46986 +12.0 +36 +46 +1.4 +141.3 +40.8
C13 Residential, > % acre lots 167.5 2138 827 369.2 + 4583 +27.7 +48.8 +228 +1056 + 406
C14 Sait marsh 5141 5141 5141 3141 ! +0.0 +0.0 +0.0 +0.0 +40.49 +9.0
C15 Commercial 366 397 433 587 i 32 +87 +368 +9.0 +154 +35.5
€18 Industrial oo ad 0.0 0.0 i +4.0 +0.0 +00 +0.0 +00 +00
C17 Urban apan 20.8 245 176 232 ! +37 +17.7 -89 -28.0 +58.3 +355
18 Transporaticn 049 0.0 0.0 oo ; +00 +04 +09 + 00 +0.0 +00
19 Waste disposal 0,0 Q.0 G0 0.0 +0.0 +04 +0.0 + 08 +0.0 +0.0
€20 Open water 8.3 83 83 a3 +0.0 +0.0 +00 + 00 +0.0 +0.0
£21_Woody perennial 9.3 93 14.4 72 +0.0 +0.0 +51 +55.1 -7.2 - S0.8

U.5. Census data for watershed delineation

Populabon within watershed: 12,487
Housing units within watershed: 4,732
Qccupancy rate (persons per unit): 26
Housing units sewared (%): 27

MassGIS land use data for the watershed delineation

1871 1985 1980 Projected : 1871 to 1685 change 1985 to 1980 change 1990 o butldout change
MassGIS Category (ha) {ha) (hay auildout (hay ¢ (ha) %) {ha) (%o} (ha} {%)
€1 Cropiand 40.8 354 33.4 167 f -52 -12.8 =21 -5.9 -18.7 -50.0
€2 Pasture 356 347 338 16.9 -0.9 .25 -09 -28 -169 -50.0
£3  Forest 2%18.3 2611.4 2488.6 1244.3 f -3049 ~10.5 - 1228 - 4.7 -1244 3 - 500
€4 Nonferestec wetland 138.8 1388 136.9 138.9 +00 +900 -2.0 +1.4 +00 +0.0
€5 Mining 945 93.0 76.3 783 ; -15 -1.5 -16.7 -17.9 +00 +00
€6 Qpenland 997 B4 4 106.6 1086 ' -153 -153 +22.2 +2683 +00 +00
C7  Participatory secreation 28,0 261 25,1 261 +01 +Q.5 +00 +0.0 +00 +00
€8 Spectalor recraation 410 429 48.2 462 +20 +48 +3.3 +786 +0.0 +0.0
C8  Watar-based recraation 8.8 X 48 g8 j +00 +0.0 +0.0 +0.0 +00 +0.0
£10 Residential, mult-family 20 64 14.1 252 : +44 + 2168 + 77 +1208 +111 + 788
C11 Residential, < % acre lots 894 833 833 g3 -00 -00 +20 +0.0 +0.0 +00
C12 Residential. ¥ ic ¥ acre lots. 3875 438.5 448.6 8021 +510 +132 +10.0 +23 +3535 + 78.8
13 Residential, > % acre lots 6931 956.3 10451 1868.8 +2632 +38.0 +B88.8 +83 +823.7 +7838
€14 Saltmarsh 5141 514.1 514.1 514.1 : +00 +0.0 +0.0 +00 +0,0 + 0.0
<15 Commercial 433 57.8 63.9 1115 i +86 +19.8 +6.1 +105 +47 6 + 744
16 Industrial a0 0o 0.0 [Hl] +00 +0.0 +0.0 +00 +0.0 +00
C17 Urkan open 638 562 542 945 -7.4 -11.7 - 2.0 -35 +40.3 +74.4
C18 Transportation 64.2 64.2 64,2 112.0 +00 +0.0 +0.0 +00 +47.8 +744
C12 ‘Wasts disposal 39 T4 78 78 +3.4 +B7.4 +04 +60 +0.0 +04
C2¢ Open water 74.7 747 747 747 ' +00 +0.0 +00 + 0.0 +0.0 +0.8

C21 Woody perenniat 82,9 844 92.3 46,2 | +15 +18 +7.5 +8.4 - 46.2 -500




Table A-32. Population and land use data for the North River (South Shore) Watershed

1980 land use data not available for Scituate

U.S. Census data for 1000 m delineation

Population within 1000 m boundary: 3.508
Housing units wthin 1000 m boundary: 1238
Cecupancy rata (persons per unit). 28
Mousing units sewered (%) 14

MassGIS land use data for the 1000 m delineation

167 1965 1550 Projected . 1971 fo 1985 change 198510 1990 change  195C lo bulldout change

MassGIS Category (hat {ha} {ha) buildeut {ha} (ha) (%) {ha} (%) (ha) (%)

C1  Cropland a7 3 469 508 253 - G4 -08 +37 +78 -25.3 ~50.0
G2 Pasture 82,7 54.3 539 270 +16 +3.0 S04 -07 -27.0 -50,0
C3 Forust 12312 11488 1115.2 557.6 -82.3 -8,7 -37 .29 -557.8 -50.0
C4  Norrforested wetfand 16.9 16.9 1649 16.9 + 0.0 +0.0 +0.0 +0.0 +0.0 +00
C5 Mining 236 31.8 3.8 318 +82 +35.0 +0.0 +0.0 +0.0 +0.0
C& Openlanc 447 430 442 442 -7 -39 +12 +29 +0.0 +00
C7  Participatory recreation 16.1 16.1 161 16.1 ! +0.0 +0.0 +40 +00 +00 +0.0
C& Spectaier recreation oe 0.8 08 0.8 I +00 +0.0 +90.0 +00 +0.0 +0.0
C9  Water-hased racreaticn 24 24 2.4 24 0.0 +0.0 +00 +0.0 +0.0 +0.0
C10 Residential, multi-family 0.0 04 04 a7 04 — +a0 +00 +03 +915
C11 Residential, < ¥ acre lots [+11] 0.0 0.0 8.0 +0.0 +00 +0.0 +00 +0.0 +0.0
C12 Residential, ¥ to %3 acre lots §7.9 &67.9 &67.9 139.0 +0.0 +0.0 +0.0 +0.0 +62.1 +91.5
€13 Residential, > 2 acre lots 4207 480.3 5199 995.7 +856 +165 +296 +8.0 +475.7 +81.5
C14 Salt marsh 579.7 8197 5797 5787 +00 +0.0 +040 +0.0 +0.0 + 040
€15 Commercial 106 14.2 142 272 + 36 +33.8 +0.0 + G0 +13.0 + 91,5
C16 Industial a.e 5.9 83 171 +0.0 +0.0 +0.0 + 0.0 + 8.2 +G15
C17 Urban open 441 418 414 75.2 24 -5.3 -04 - 1.0 +378 +815
C18 Transportation 1.0 144 14 4 275 +34 +31.0 +0.0 +0,0 +13.1 +915
€19 Waste dispesal 43 4.3 43 4.3 +0.0 +0.0 +00 + 0.0 +0.40 +090
C20 Open water 87.7 677 B87.7 87.7 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0
Cz1 Woody perennial 1.0 1.0 1.0 0.5 ={0.0 +0.0 +0.0 + 0.0 -0.5 - 50,0

L).5, Censug data for watershed delingation

Population within watershad; 21.256
Housing units within watershed: 7277
Qccupancy rata {persons per unity 2%
Housing units sewarad (%): 15

MassGIS land use data for the watershed delineation

1971 1585 1860 Projected ] 3971 lo 1985 change 1985 1o 1990 changa 1990 te buildeut change
MassGiS Category {ha) (ha) {ha} bulldout (ha) ! {ha) (%) {ha) (%) tha) {%)
€1 Cropland 157.6 1515 1385 693 ! -6.3 -39 - 1390 -886 -693 -50.0
G2 Pasture 149 4 168.0 152.6 6.3 + 188 +12.4 -154 -9.2 -783 -500
C3 Forest 6986.8 8461.1 §101.7 3050.8 . «535.7 -77 -359.5 -58 - 3080.8 -50.0
C4  Non-forested wetland 4396 4514 4514 451.4 io+118 +2.7 +00 + 0.8 +00 +0.0
CS5 Mining 1053 101.4 823 823 | -39 -3.7 - 191 -18.5 +0.0 +0.0
€8 Openland 180.3 163.0 179.3 1793 i -17.3 96 +163 +10.¢ +0.0 +0.0
C7  Parlicipatory recreation 4z2.1 45.3 514 514 ; +3.2 +76 +60 +13.3 +0.0 +0.0
L8 Spectator recraation 315 455 455 455 . +140D +44.5 +090 +0.8 +0.0 +0.0
€9 Water-based racreation 24 2.4 24 2.4 ) +0.0 +00 +00 + Q.0 +0.0 +0.0
C10 Residential, multi-family 71 29.7 40.3 75.7 +227 +3197 +1306 + 356 + 354 + 878
C11 Residentiat, < % acre lots 8.6 8.6 98 88 +0.0 +0.0 +13 +148 +0.0 +0.0
C12 Rasidentiai, Y to % acra lats 3300 6856 7244 13605 +1558 +284 + 388 +57 +636.1 +578
C13 Residentai, > 4 acrs [ots 17419 20038 22768 42759 + 2617 + 150 +2730 +13.8 +19883 +87.8
Ct4 Salt marsh 6305 £30.5 630.5 B30.5 + 00 +0.0 +00 +0.0 +00 +0.0
Ci5 Commercial 182.9 2252 2622 491.7 Lo +423 + 231 + 370 +16.4 +228.5 +875
C18 Industrial 294 462 53.2 997 i 188 +37.0 +70 +15.1 +468.6 +875
C17 Urban open 162.4 1842 18986 3558 +21.8 +13.4 +54 +29 +168.0 +87.5
C18 Transportation 1248 128.2 131.5 246.5 +34 +2.7 +33 +25 + 1151 +875
€19 Waste disposal 160 189 189 18.9 +25 +18.3 +00 +0.0 + 0.0 +*3.0
CZ0 Open water 189.3 200.3 201 2011 +11 +05 +07 +04 +0.0 +00

C21 Woady perennial 682 B854 63.1 315 : - 127 -18.7 +76 +13.7 .315 -50.0




Table A-33. Population and land use data for the Green Harbor River Watershed

U.S. Census data for 1000 m delineation

Papulation within 1 m boundary, 4,310
Housing units within 1000 m boundary: 2,161
Cccuparncy rate (persoas per unit): 20
Housing unils sewered (%): 8%

MassGIS land use data for the 1009 m delineation

BRLTE] 1585 1550 Projected 1377 lo 1965 changa 19850 1990 change 1590 (o buldout change

MassGIS Categary (ha) tha} (ha) buiideut (ha) (ha) (%) {ha) (%) {ha) (%)

C1  Cropland Q9 a0 0.0 a0 +00 +0.0 +0.0 +00 +0.0 +00
C2 Paswre a.0 .0 00 00 +00 +0.0 +00 +0.0 «00 +0.0
C3 Forast 1451 1434 1388 694 -17 -11 -46 -32 -69.4 -50.0
4  Mon-forested wetland 40.1 401 40.1 401 +00C +0.0 +00 +0.0 +0.0 +0.0
C5  Mining 0.0 00 Q.0 00 +0.0 +00 +0.0 +00 0.0 +0.0
6 QOpenland 230 136 12.4 124 -94 -40.8 -1.4 -84 +0.0 +00
£7 Padicipatory recreaticn 00 00 c.0 oo +00 +00 +09 +0.0 +00 +00
{8  Spectator recreation 34 34 34 34 +00 +0.0 +0G +0.0 +0.0 +0.0
C9 Water-based recreaticn 58 58 538 58 +0.0 +00 +00 +0.0 +0.0 +0.0
C10 Residaential, multi-family 1.8 18 548 98 +0.0 +00 +40 + 2236 +38 +653
11 Restdential, < % acralots 1936 193.0 196.1 1861 -07 -03 +32 +16 +Q.0 +0.0
C12 Residential, i to % acre jots 86.2 869 ©0.2 1438 +07 +09 +32 +37 +58.9 +65.3
€13 Residential, > % acre tots 27 27 1.2 158 +0.0 +00 -5 -5589 +08 +8653
C44 Saltmarsh 976 976 976 876 + 0.0 +00 +00 +040 +00 +0.0
€15 Commercial 126 155 15.9 194 +289 +231 +Q4 +2.8 +34 218
C16 Industrial oo 00 0.0 06 +0.0 + 0.0 +3.0 +00 +0.0 +0.0
C17 Urban epen 71 06 79 57 +35 +50.1 -27 «25.1 + 1.7 - 216
C18 Transportation 4.8 48 39 47 +0.0 +0.0 -10 -19.9 +08 +216
C19 Wasta disposal [+ X0} 45 45 4.5 +45 —_ +0.0 +0.0 +0.0 +00
20 Open water 167 16.7 16.7 167 +0.0 +0.0 +0.0 +0.0 +00 +0.0
C21 Woody parennial 0.0 0.0 0.0 0.0 + 0.0 +3.0 +0.0 + 0.0 +0.0 +00

U.5. Census data for watershed delineation

Popalatian wilhin Watersned. 7540
Bousing units within watershed: 3,306
Occupancy rate {persons per unit): 24
Housing units sewerad {%): 62

MassGIS land use data for the watershed delineation

1977 1885 1950 Projected ¢ 1971 [0 1985 change 985 to 1980 change 1950 lo buiidout change:
MassGIS Category {ha) {ha) {ha) buildout (ha) (ha) (%) (ha) (%} (ha} {%&)
€1 Croplang 281 295 295 14.7 +1.4 +5.0 +00 +00 -14.7 -50.0
G2 Pasture 54 87 6.3 32 +13 +239 -03 -5.2 -32 -50.0
C3  Forest 6712 7238 675.8 3379 £ - 1474 -16.9 -48.0 «886 -3379 -50.0
C4  Non-forested wetland 2185 2198 219.8 219.8 t +13 +06 +00 +00 +0.90 +00
C5  Mining 19.4 73 73 73 ‘} -12.3 -825 +00 +00 +0.0 +00
C& CQpentand Fa B 51.0 5858 588 ; -100 -141 -21 -34 +0.0 +00
C7  Participatory recreation 48.8 67.5 67.5 67.5 | +188 +385 + 00 +00 +0.0 +08
C8 Spectatar recreation 6.5 65 6.5 8.4 i +0.0 +0.0 +00 +00 +0.0 +09
C§ Water-based recraation 58 58 58 58 +0.0 +0.0 +00 +90.0 +0¢C +00
C10 Restdential, mult-family i8 1086 148 248 +88 + 4895 + 40 +37.9 +103 +7G3
11 Residential, < % acre lots 194 8 1941 1873 1973 | -0.7 -0.3 + 3.2 +186 +0.0 +40
{12 Residential, % to 4 acre lots 197.¢ 2511 2551 434.4 B 549 +275 +40 +16 + 1793 +703
C13 Resdential, > % acre lots 1228 2008 2462 419.3 I+ 781 +838 +454 +226 + 1731 +703
Ci4 Salt marsh 1008 1609 1008 100.9 ; +00 - +0.0 +00 +90.0 +0.0 + Q.0
C15 Commerdial 127 158 178 27.0 i +3.2 + 251 +20 +12.8 +9.1 +508
C16 Industrial a0 00 0.0 80 +0.0 +0.0 +0.0 +00 + 00 +00
C17 Urtan cpen 16,5 174 10.2 16,3 +09 +53 -72 -41.5 +45.2 + 508
C18 Transporalicn 268 268 259 350 +00 +0.0 -10 -36 +13.2 + 508
C18 Waste disposal 0.0 45 45 4.5 : +45 — +00 +Q0 +0.0¢ +Q0
C20 Openwater 824 824 £2.4 624 Y +00 +0.0 +00 +00 +00 +00

C21 Woedy perennial 705 £8.4 68.4 2 | -2.0 -28 + 0.0 +00 «34.2 -800




Table A-34. Population and land use data for the Duxbury Bay Watershed

U.5. Census data for 1000 m delineation

Poputation wathin 1008 m boundary: 3,196
Hausing units within 1000 m boundary: 1.432
Qccupancy rate (persens per unit) 22
Housing units sewared (%): 23

MassGIS land use data for the 1000 m delineation

1571 458 1830 Projected 1571 to 1985 change 1985 to 199G change 1990 to buildout chanige
MassGIS Category (ha) {ha} {ha} buildowt (hay (ha) {%) (haj {%) (ha) {%}
C1  Cropland 59 58 59 29 +0.0 +0.0 +00 +8.0 -29 - 50,0
C2 FPasture 75 4.5 38 19 -26 «34.7 -11 -22.3 =19 -50.0
C3  Forest 2833 254.% 2405 120.2 -292 =103 ~13.6 -54 - 1202 - 50.6
C4  Noneforested watland 79 79 7.9 79 +0.0 +00 + 0.0 +0.0 +0.0 +00
C5 Mining 22 22 22 22 +00 +00 +0.0 +0.0 +0.0 +00
C6& Opanfand 52.3 419 419 419 -104 «198 +00 +00 +0.0 +00
C7 Participatery recreation 348 46 B0 36.0 i +00 +0.0 +13 +38 +0.0 +D.0
CE&  Spectator recreaticn 158 16.6 1686 186 i +07 +4.7 +0Q0 +0.0 +0.0 + 0.0
C% Whater-based recreaticn 128 1.8 1.8 11,8 -08 -6.1 +0.0 + 05 +0.0 +48.0
C10 Residential, multi-famity 23 4.2 50 62 +18 + 7454 +08 +198 + 1.1 +225
Ci1 Residential, < % acre fols 151 151 15.1 15.1 +00 +9.0 +09 +00 +0,0 +0.0
C12 Residential, % to % acre lots 105.6 13140 1325 1622 +254 +240 +15 +12 +29.8 +225
C13 Residential, > % acre lots 3618 377.3 3310 4£78.9 +15.5 +43 + 137 +36 +87.8 +22.5
C14 Salt marsh 5322 5322 5322 5322 +0.0 +0.0 +0.0 +0.0 +0.0 + 00
€15 Cemmencial g.1 104 s 12.7 +12 +13.4 +01 +08 +23 +218
C16 industrial a0 0.0 0.0 oo : +0.0 +0.0 +00 +0.0 +0.0 +00
€17 Urhan open 2686 24.7 227 27.7 ' -18B -6.8 -2.0 -8.2 +50 +21.8
C18 Transportation a.a o0 0.0 a0 f +0.0 +0.0 +90 +0.0 + 0.0 + 0.0
C19 Waste disposal 15 1.5 1.5 1.5 +04 +00 +0.0 +0.0 +00 +0.0
C20 Open water 23.3 233 233 233 +00 +0.0 +0.0 + 0.0 +0.0 + 3.0
C2% Woady parenniat 26 28 1.8 0.8 +00 +0.0 -0.8 -29.4 -0.9 - 50.0

U.S. Census data for watershed delineation

Papulation within watershed: 4,479
Housing units within watershed; 1,889
Occupancy rate (persons per unity 24
Housing units sewareg (%} 24

MassGIS land use data for the watershed delineation

1871 1985 1950 Projected ; 1971 10 1885 change 1985 ta 1930 change 1890 to buildout change
MassGIS Category {ha) {ha} (pa)__ buidout (ha) | {ha} (%) {ha) (%) tha) (%)
C1  Cropland 11.8 118 1.8 59 ! +09 +04Q +0.0 +040 -89 - 50.0
C2 Pasture 18.5 18.5 124 52 i .24 + 111 -42 -28.1 -6.2 -50.G
C3 Forest 682.3 834.0 584.4 2972 i -484 71 -3886 -82 -297.2 - 500
C4  Nen-forasted wetland 46.9 46.9 27.5 27.5 i +0.0 +00 -18.4 -433 +0.0 +00
C5 Mining 4.8 4.3 48 48 | +00 +00 +00 +00 +0.0 +00
C6 Cpen land 58,2 458 449 44.9 i =118 -200 -17 -36 +00 +040
C7  Participatory recreation 75.4 75.4 76.7 BT +00 + 0.0 +13 +18 +00 +0.0
C8 Spectator recreation 6.9 17.8 178 178 ) +049 +56 +00 +0.0 +0.0 +00
C9 Water-based racreation 126 1.8 18 1.8 ; -048 -8.1 +00 +00 +45.0 +00
€10 Residential, muit-family 2.9 48 56 a5 : +1,9 +83.3 +12 +24.2 +25 +42.2
€11 Rasidential « % acre lots 151 151 i51 151 +00 +30 ~00 +00 +00 +00
C12 Residential, % to % acre tols 1215 1522 1837 2185 +307 +253 +18 +10 +648 +42.2
©13 Rasidential, » '3 acre lots 4692 4988 5408 788.8 b +285 +83 +42.0 +84 +228.0 +422
€14 Salt marsh §532.2 532.2 5322 5322 + 00 +0.0 +00 +0.0 +00 +00
¢15 Commercial 123 135 16.2 228 ! +12 +10.0 +27 +20.0 +6.7 +41.3
€16 Industriat oo 0.0 0. 09 [ +440 +0.0 +00 +0.0 +0.0 +00
C17  Uihan open 375 361 337 476 : =14 -39 -24 -68 +13.9 +d413
C18 Tmanspertaton 0c 0.0 09 00 ‘ +0.0 +0.0 +00 + 00 +0.0 +0.0
£19 Wasle disposal 28 29 29 29 : +900 +00 + 0.0 +00 +0.0 +0.0
£20 Openwaler 425 42.5 515 §1.9 | +49.0 +0.0 +154 + 458 +0.0 +0.0

£21 Waoody perenniat 14.2 14.2 133 6.7 [ +0.0 +0.0 -08 - 6.8 -8.7 -50.0




Table A-35. Population and land use data for the Kingston Bay Watershed

U.S. Census data for 1000 m delineation

Population within 1000 m boundary*
Housing units within 1000 m boundary:

Cccupancy sate (persons per uni)

Housing units sewered (%);

5,178
221
23

7

MassGlS land use data for the 1000 m delineation

1871 1955 1580 Projected | 1971 ie 1965 change 198370 1950 change 1990 to buildout changs
MassGIS Catagory {ha) {ha) tha) buiideout (ha) {ha) (%) (ha) (%) {ha) (%)
C1  Crepland 10.4 89 87 4.3 -1.4 -13.9 -03 -28 -43 -50.0
C2  Pasture 27.0 274 262 13.1 +0.4 +1.3 1.2 -4.3 -13.1 -50.0
C3  Forest 4731 439.0 350.3 195.4 -341 -7.2 -48.2 -11.0 -185.4 - 5.0
C4  Mon-forestad wetland 212 212 212 212 +00 +0.0 +0.0 +0.0 +0.0 +00
C5 Mining 27 27 28 28 -Do .01 +0.5 +4.9 +00 +0.0
C6 QOpenland &69.8 53.8 B40 64.0 -6.0 -B8 +0.3 +04 +00 +00D
C7 Particpatory recreatian 25 25 3.4 34 . +0.0 +0.0 +09 +35.1 +0.0 +00
C8  Spectator recreation 92 10.4 95 95 I +1.2 +13.1 -08 -a1 +0.0 +0.4
€8 Water-based recreation oo 2.0 0.0 0.6 ! +Q.0 +0.0 +049 +0.0 +0.0 +040
€10 Residential, multi-farnily Q.0 0.6 a3 112 +08 —_— « 77 + 12450 +28 +349
€11 Residential, < % acre lots 342 342 342 4.2 +049 +5.0 +00 +04 +0,0 +00
€12 Residantial, ¥ to ¥ acre lots 219.4 2230 2238 302.0 +36 + 16 +09 +04 +78.2 +34.9
€13 Residantial, > % acre lots 251.0 272.% 3M14 420.1 ;o214 +8.4 +39.3 + 144 +108.8 +34.8
C14 Salt marsh 87.0 87.0 g7.0 8740 f +00 +0.0 +00 +00 +0.0 +0.0
€15 Commancial 168 189 0.0 2686 ! +23 +13.7 +11 +59 +8.6 +329
C16 industdal 49 118 118 157 i +B89 + 1416 0.0 +0.0 +3.9 +329
C17 Urhan epen 259 309 307 407 { +50 +19.2 02 -07 +10.3 +32.9
<18 Transpertation 239 23.0 259 3086 i + 0.0 +0.0 +Q.0 +0.0 +78 +32.9
G128 Waste disposal a0 0.0 00 0.0 +0.0 +0.0 +9.0 +0.0 +904 +0.0
C20 Open water 124 12.4 124 12.4 + 0.0 +0.0 +00 +0.0 +0.0 +0.0
C21 Woody parennial 91 88 101 5.1 +0.5 + 5.4 +0.5 +54 <51 - 50.0

U.S. Census data for watershed delineation
Population within watershed: 9,412
Housing units within watershed: 3.730
Cccupancy rate (persons per urkt): 25
Housing units sewerad {3} 11
MassG1S fand use data for the watershed delineation

1971 1988 193G Frojected 1971 to 1985 change 1965 to 1950 change 1850 to buildout change
MassGIS Category {ha} {ha} {ba} buildout {hay [ha) {%) {ha) (%) {ha) (36)
C1  Cropland 26.4 345 347 3 14 -4.0 -03 «0.7 -17.3 -50.9
C2 Pasture 537 843 469 240 i +0.6 +1.1 ~-6.4 -11.7 -24.0 -50.0
C3  Forest 18733 1842.5 1460.1 730.1 I -230.8 -123 -162.4 =111 - 7301 -500
C4  Non-forasted wetiand 861 845 81.2 81.2 : -148 -18 -32 -3.8 +0.0 +00
C5 Mining 238 19.3 854 854 i -4.3 -18.1 +66.1 +343 4 +0.0 +00
C6  Open landg 1427 1307 129.8 1258 : -11.8 -84 -0.9 -07 +00 +0.0
C7 Participatory recreation 25 2.5 34 34 +00 +0.0 +0.9 +351 +0.0 + 0.0
C8  Spectator recreation 165 17.4 166 13-4 +1.0 +58 ~0.8 -4.5 +00 +0.0
C9  ‘Water-based racreation og 0.0 00 .o +00Q +0.0 +0,6 +0.40 +0.0 + 0.0
C1¢ Residential, multi-family 26 136 235 %2 +11.0 +4203 +2.5 +729 +15.7 +58.7
€1t Residential, < % acre leis 345 42.0 848 5458 +7.5 +21.8 +12.8 +30.4 +0.0 +0.0
Ci2 Resdential, % te ¥ acre lots 2448 2695 7.7 4528 +2486 +10.1 +22 +08 +181.1 +66.7
C12 Residential, > ¥ acre lots 5124 §35.6 £83.0 1158.1 +1233 +24.3 +57.4 +90 +462,1 +E86.7
C14 Salt marsh are 87.0 870 370 +0.0 +006 +0.0 +0.0 + DG +0.0
Ci15 Commarcial 191 477 959 156.4 ;. +2886 +150.1 +48.2 +101.1 +60.5 +63.2
C18 Industnat 4.9 25 338 552 +27.6 +584.7 +13 +4.0 +214 +63.2
C17 Urban open 318 807 51.2 8386 +288 +50.3 -94 -158 +32.4 +63.2
£18 Trmansportation B6.1 66.1 61 107.9 +0.0 +0.0 +0.0 +0.0 +418 +63.2
£19 Wasta disposal 42 6.0 60 5.0 +18 +418 +0.6 +00 +0.0 +00
C20 Open water 712 2 712 7.2 +0.0 +0.0 +0.0 +00 +0.0 +0.0
C21 ‘Woady pergnpial B87.3 82,6 87 2 43.6 =47 - 5.4 + 4.7 +5.7 -43.8 - 50,0




Table A-36. Population and land use data for the Plymouth Harbor Watershed

LS. Census data for 1000 m delineation

Population within 1000 m boundary’ 5,909
Housing units within 1000 m boundary: 2,723
Clccupancy rate {parsons par unity: 22
Housing units sowerad (%); 87

MassGIS land use data for the 1000 m delineation

1571 1985 1980 Procted 197110 1985 change 1985 la 1590 change 199010 bullgout changs
MassGiS Category {ha) {ha) (ha} buildout {ha) {ha} (%) {ha) {%) (ha) 1)
C1  Cropland 3.2 3.2 32 18 +0.0 +00 +0,0 +0.0 16 -509
C2 Pasture 11.1 111 28 1.4 +8.0 +09 -83 - 748 -t4 -500
C3 Forest 1258 106.1 987 49.8 -18.7 =157 -6.3 -6.0 -48.9 -500
C4  Non-ferested wetiand 39 39 a8 39 +0.0 +00 +0.0 +0.0 +G.0 +D0
C5  Mining co 0.0 049 0o +Q.0 +0.0 +0.0 +0.0 +0.0 +0.0
C6 Openlanc 372 352 352 352 i -20 -53 +0.0 +0.0 +0.0 +00
C7 Panicipatory recreation 14.8 46.8 16.8 16.8 +2.0 + 134 + 0.0 + 0.0 +0.0 +0.0
C& Spectator recreation 110 18 1.8 118 +09 +8.0 +0.0 + 0.0 +0.0 +04
C9 Water-based recreation 15.4 5.4 15.4 154 +0.0 +00 +0.0 +0.0 +0.0 +0.0
C10 Residential, muft-family 4.4 4.4 50 58 +0.0 + 00 +06 +138 +08 +11.8
C11 Residential, < ¥ acre lots a.0 0.0 co Q0 +0.0 +0.0 +04 +0.0 +0.0 +0.0
€12 Residential, % to 14 acre lots 258.0 25B8.0 26583 301.0 +0.0 +0,0 +11.3 +4.4 +31.7 +11,8
C13 Residential, » 15 acre lois 34.0 530 65.0 67.0 +13.0 +55.8 +69 +131 +70 +11.8
€14 Salt marsh 107 10.7 0.7 107 +0.0 +0.0 +00 +00 +00 +0.0
C15 Commercial 573 595 610 68.1 L +22 +38 +14 +24 +72 +118
C16 industrial a0 00 G0 00 : +0.0 +900 +00 + 0.0 +0.0 +0.0
C17 Urban open 625 60.1 545 8609 ; 24 -38 -57 -84 +564 +131.8
C18 Transpostation a.0 0.0 0.0 0.0 + 0.0 +0.0 +00 +00 + 0.0 +0%
C19 Wasta disposal 1.4 1.4 14 1.4 +0s +0.0 +00 +00 +00 + 0.0
C20 Open water 3z 3.z 3.z 3.2 +00 +00 +00 +5.0 +0.0 + 00
C21 Woody perennial 0.0 0.0 2.0 0.0 + 0.8 +0.0 + 0.0 +9.0 +o0 + 0.0

U.8. Census data for watershed delineation

Fopuiation within watershed; 19177
Hoeusing units within watarshed: 7.307
Qceupancy rate {persans per umit): 26
Housing units sewared (%); 55

MassGIS land use data for the watershed delineation

1971 1885 1590 Projecied 1871 to 1985 change 1985 to 19580 change 1980 to buildout change
MassGIS Category {ha) (ha) {ha) buildout (ha) ¢ (ha} {%) (ha) (%) {ha) (%)
C1  Cropland 545 50.5 50.5 253 -4.1 -78 +0.0 +00 -253 -50.0
C2 Pasture 61.1 51.¢ 29 .5 H .23 -154 -28.9 -558 -11.5 - 80.0
C3  Forast 21387 1601.¢ 1447 1 7235 i -5319 -251 -154.8 -97 -723.5 -50.0
C4  Non-forested wetland 305 s 333 333 : +00 +0.0 +28 +9.4 +049 +0,0
CS  Mining 215 25.2 235 235 ¢ +3.7 +175 -1.7 -68 +00 +0.0
C6 Open land 1143 1301 1273 1273 : +1538 +13.8 -28 =21 +00 + 00
C7  Participatory recreation 262 282 28.2 28.2 . +2.0 +76 +00 +00 +00 +08
CEB  Spactator racreation 15.4 18.3 17.8 1T 8 +9.8 +57 +15 +0.2 + 00 +0.0
C9  Water-based recreation 15.4 154 15.4 154 +0.0 +00 «00 +00 +00 +040
C10 Residential, muiti-family 185 28.0 5.8 833 +115 + 89,7 +77 +276 +17.5 +49G
€11 Residential, < % acre lots 30.7 520 56.3 £8.3 +213 +59.4 +43 +82 +0a +030
C12 Residential, % to Y acra lots 5039 813.2 8603 1282.4 +309.3 + 814 +47.4 +58 +421.8 +49.0
C13 Residential, > 4 acre lots 130.3 241.2 289.8 431.8 o+ 1108 +85.1 + 488 +201 +142.1 +49.0
©14 Salt marsh 107 107 0.7 107 i +0.0 +0.0 +0.0 +0.0 +G0 +0.0
€15 Commerciat 996 105.4 166.9 245.0 ! +57 +57 +81.5 +58.4 +78.1 +48.8
C16  Industrial 25 40.6 535 78.5 ' +38.1 +1518.0 +12.8 +319 +25.0 +46.8
€17 Urban open 1M7.3 136.8 143.9 211.2 i +19.8 +16.7 +7.0 +51 + 673 +485.8
C18 Transportation 861 941 951 13681 : +80 +93 +00 +00 +44.0 +36.8
C19 Wasle disposal 54 6.4 6.4 64 +8.0 +09 +0.0 + 00 +0.0 +00
C20 Cpen water 2242 2242 2242 2242 : +00 +040 +0.0 +0.0 +D0 +090

C21_Woody parennial 72.2 74.1 71.4 357 : +19 +26 -2.8 -38 « 3587 - 500




Table A-37. Population and land use data for the Sandwich Harbor Watershed

1.8, Census data for 1000 m delineation

Papulatien withiin 1000 m baundary: 1,464
Heousing units within 1000 m beundary! 779
Cczupancy rate (persons par urit): 28
Housing units sewered (%} 16

R e
{Population data includes permanent residents only. Occupancy rte assumes the seascnal population increasas threa-fold for theee months of the yaar.)

MassGIS land use data for the 1040 m delineation

1871 1935 1360 Projected | 1571 to 1985 change 1985 ta 1990 thangs 198C to bulldeut changa
MassGIS Category {ha} {ha) {ha) buildout (ha) | {ha) {%) {ha) (%) {ha} {3%)
C1  Cropland 138 1446 13.4 6.7 +1.0 +74 =12 -54 -8.7 -5040
C2 Pasture 12 1.2 28 13 +0.0 +0.0 +14 +114.4 -1.3 -50.0
C3 Forest 2062.0 162.5 1504 752 -398 - 186 =121 -74 -75.2 -50.0
C4  Non-forested wetland 157 170 17.4 174 +14 +88 +03 +19 +0.0 « 0.0
€S Mining oo a0 0.0 ac +00 +9.0 +8.0 +0.0 +0.0 +00
C§ COpeniand 284 26.8 Nz 312 <17 .58 +45 +16.7 + 0,0 +0.0
C7  Participatery ragraation a8 18 086 08 +00 +1.0 +00 + 0.0 +0.0 +0.0
C3 Spectaler recreation 8.1 8.1 8.1 8.1 +00 +Q.1 +Q0 +00 +0.0 + 0.0
C9 Water-based recreation 16 18 1.8 18 +00 +0.0 +G0 +4.0 +G0 +0.0
€10 Residential, multi-family ¢ 93 1.2 1.8 +03 —_ +0.9 +300.3 +08 +50.4
€11 Residential, < ¥ acre lots 44,9 451 45.1 451 +02 +04 +00 +0.0 +0,0 +0.0
€12 Rasidential, % te ¥4 acre lots 4.2 402 40,2 60.5 +6.0 +17.7 +0.0 +0.0 +20.2 +50.4
€13 Residential, > % acre lots 731 105.2 118.4 178.1 +321 + 439 +13.2 +12.8 +59.6 +50.4
C14  Sart marsh 2452 2443 2389 2389 « 1.9 -048 -5.4 2.2 +00 +0.0
C15 Commercial 164 185 19.5 71 +3.1 + 186 +0.0 +0.0 +77 +39.3
18  industriat o0 0.0 0.0 00 +00 +0.0 +0.0 +0.0 +00 +0.0
C17 Urban apen 118 114 1014 140 -G4 31 -13 -11.5 +4.0 +393
C18 Trensportation 08 06 06 [k:] +0.0 +00 +0.0 +0.0 + 3.2 +39.3
C18 Waste disposal 22 22 22 22 + 3.0 +00 +0.0 +0.0 +¢.0 + 0.0
C20 Open water 4.9 4.9 49 4.9 +0.0 +00 + 0.0 + 0.0 +3.0 + 0.0
€21 Woody perannial 19.1 13.8 18.2 9.1 -0.5 -25 « 0.3 -1.8 =81 - 509

U.8. Census data for watershed delineation

Populaten within: watershed: 3,754
Hausing units within watershed: 1.715
Cecupancy rate (persons per unit): 33
Housirg units sewarad (%a): 15

(Population data includes pemmanent residents only. Qecupancy rate assumes the seasonal population increases three-fold for three months of the year,)

MassGIS fand use data for the watershed deilineation

1971 1985 1980 Projected 1871 ¢ 1985 change 1985 to 1930 change 1880 to buildout change
MassGlS Category (hat) {ma) (ha)  builkdout (ha) {ha} (%} {ha) (%) ha) (%)
€1 Cropland 46.9 44.1 24.6 12.3 : -28 -6.0 195 - 44,2 -123 - 50.0
C2  Pasture 8.4 96 73 k1) ; +03 +20 -2.4 -245 -a8 -50.0
C3 Farest 18489 16296 1524.6 7623 ¢ -2203 ~11.9 -105.0 -84 -7623 -50.0
©C4  Non-forested wetland 233 248 252 25.2 ! +148 +69 +03 +13 +0.0 +0.0
&5  Mining o0 173 455 455 Lo +173 - +28.2 +163.1 +0.0 +0.0
C6& Cpenlang 1118 101.8 1126 1128 - 108 -89 +10.8 +10.6 +00 +0.6
€7 Participatory recreation 06 a7 o7 a7 +01 +12.7 + 0.0 +0.0 + 0.0 +0.0
8 Spediator recraalion 8.4 14.5 146 148 +62 +73.4 +0.0 +0.0 +00 +0.¢
£9 Water-based recreation 1.6 16 16 16 +00 +0,0 +00 +0.0 +00C + 0.0
€10 Residential, muft-family 0.0 8.1 9.9 24.1 i +81 — +18 +226 +143 +144 .4
€11 Residential. < %4 acre lols 449 451 451 451 +02 +0.4 +Q0 +00 +Go +0.8
£12 Residential, ¥ to ¥: acre lots 415 1371 1407 3440 +858 + 2304 +33 +28 +2033 + 144 4
<13 Rasidential, > 2 acre lots 108.4 2004 289.1 857.7 +850 +87.7 + 6857 +323 +3886 + 1ad.4
C14  Sailt marsh 246,2 2443 2388 2388 : -19 -08 -54 ~2.2 +3.0 +0,0
€15 Commercia 17.2 287 ag1 878 L +11.5 +87.1 +8.4 +32.9 +49.7 +130.4
£18  industrial 11 84 233 537 : +839 +587.5 +153 +180.% +30.4 +1304
C17 Lban open 438 338 312 1.8 | - 100 -z228 -26 -78 +40.7 +1304
C18 Transportation 453 492 492 1135 +29 +8.3 +0.0 + 0.0 +842 +130.4
C19 Waste dispasal 91 108 108 108 +14 +158 +00 +0.0 +349 +09
C20 Cpan water 24.0 240 24.0 24.0 1 + 00 +0.0 +00 +0.0 +8.0 +04
C21 Woedy perennial 28.1 26.1 25,8 12.9 : -24 -7.0 03 -1.3 -12.9 - 50.G




Table A-38. Population and land use data for the Scorton Harbor Watershed

LS. Census data for 1060 m delineation

Populatizn within 1000 m boundary: 1,181
Housing units within 1000 m boundary: 708
QOccupancy rate {persons per unit): 25

Housmg units sewered s%): 15
{Population data includes permanant residents only. Otcupancy rata assumes the seasonal population increases thrae-fold for three months of the year.)

MassGIS land use data for the 1000 m delineation

1871 1585 1580 Frojecied 1377 ta 1985 change 1385 1o 1590 change 1550 to bulldolt change

MassGIS Catagory {ha) tha) {(ha) _ duildout {ha) {ha) (%) {ha) (%) (na) {%}

C1  Cropland 1.9 19 25 1.3 +0.0 + 0.0 +0.7 +» 357 -1.3 -50.0
C2 Pasture 1.6 1.6 16 0.8 +00 +0.0 +0.0 +00 -08 -50.0
C3 Forest 460.1 389.4 3408 170.4 -706 -15.4 486 -12.5 -$70.4 - 50,0
G4 Non-forested watland 739 727 joe 708 -1.2 -16 -18 -286 + 00 +00
C5  Mining 13 13 13 13 +D.0 +0.0 +0.0 +0.0 + 0.0 +0.0
C8 Openland 187 207 164 154 ! +19 +10.4 -43 -209 +00 +0.0
C7 Participatory recreation 0o Q0 02 02 +00 +0.0 +0.2 — +0.0 +Q0
C8  Spectator recreation Q0 a.0 0e 0.0 +0.0 +0.0 +00 +0.0 +0.0 +00
C8 Water-based recreation 01 0.1 01 0.1 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0
C18 Residential, mutti-family 0.0 00 1ke] o0 +0.0 +0.0 + 0.0 +Q.0 +0.0 +00
C11 Residential, < ¥% acre lots 12,0 13.2 14.1 14.1 +1.2 +98 +0.8 +63 +0Q.0 + 0.0
C12 Residential, % to ¥4 awe lots 212 21.2 212 38.0 +0.0 +0.1 +0.0 +0.0 +16.8 + 792
C13 Residential, > % acre lots 588 1237 1691 303.0 +65.1 +111.0 +45.4 +36.7 + 1335 +792
C14 Saltmarsh 1515 151.9 154.2 154.2 +03 +0.2 +24 +18 +00 +0.0
€15 Commercial 146 178 18.7 343 +33 +224 +19 +108 +i456 + 737
€16 industrial 0g¢ 00 0.0 0.0 +0¢ + 00 +040 +00 +0.0 +0.0
C17 Urban open 166 16.6 205 356 -00 -00 +39 +233 +151 + 737
€18 Transporiation 8.0 &0 B0 10.3 +00 +00 +00 +0.0 +4.4 +737
€19 Waste disposat 0.0 0.0 0.0 0.0 +0.0 +0.0 +0.0 +4.0 +00 + 0.0
C20 Openwater 110 11.6 1.6 11.6 +0.5 +47 +0.0 +0.0 +0.0 +0.0
C21_Woody perenniat 25.5 260 246 12.3 -0.5 -2.0 -0.4 -1.8 -12.3 - 50.0

U.S. Census data for watershed delineation

Population within watershed: 4,385
Housing units within watershed: 1,945
Cecupancy rale (persons per unit): 34
Housing units sewered {%); 3

{Populalion data includes permanent residents orly, Occupancy rate assumes the seasonal population increases trse.foid for threa months of the year)

MassGIS land use data for the watershed delineation

1971 1585 1930 Projecteg 1971 to 1985 change 1985 1o 1960 change 1990 10 buildeut change
MassGIS Category {ha) (ha) {ha) buildout {ha) i {ha} {%]) (ha) {%0) {ha) (%)
C1  Cropland 109 65 52 28 j -4.4 -349.9 -13 -204 -28 - 50.0
C2 Pasture 8.2 38 36 18 f 16 -301 +0.0 + 00 -1.8 -50.0
C3  Forest 20073 17508 15521 7781 i -256.5 -i28 -198.7 -113 -7761 -50.0
C4  Non-forested wellang 781 778 750 7640 i =12 -15 1.8 -25 +0.0 +G.0
C5  Mining 88 a7 38 339 E +08 +94 -57 -59.3 +0g + 0.0
C6 Openland 622 58,2 450 450 : -3.0 4.8 -142 -240 +00 + 0.0
C7  Parlicipatory recreation TO4 713 76.0 76.0 : +08 +12 +4.7 + 6.6 +0.0 +3.0
CB  Spectator recreation 20 28 81 g1 +29 — +52 +182.1 +00 +0.0
€8 Water.based recreation 7 1.7 1.7 1.7 : +00 +0.0 +00 +0.0 +00 +00
C10 Residential, multi-family 08 o8 62 128 +00 +Q0 +54 +E687 +66 ~1062
€11 Residential, < % acre lots 12.0 13.2 4.1 141 +12 +98 +08 +63 +00 + 0.0
€12 Residential, % to % acre lots 227 180.1 218.2 4499 i +1575 + 6544 +38.0 + 241 + 237 +106.2
C13 Residential, > % acra lots 1702 2583 3834 790.5 i +85.0 +49.9 + 1281 +50.2 + 4067 2 +106.2
C14 Saltmarsh 1515 1549 1542 154.2 : +03 +02 +24 ~ +186 + 00 + 0.0
C15 Commercial 169 246 97 9o ! + 77 +45.6 +152 +51.8 +412 +103.8
C1€ Industrial 0.0 0.0 0.0 0 } +00 +0.0 +0G +0.0 +0.0 +00
C17 Urban cpen 18.3 287 51.2 1043 Po+104 +56.7 +225 +783 +531 +103.8
C18 Transportation 54.4 54.5 54.5 1110 ! +0.0 +00 + 030 +00 +565 +103.8
C1% Wasta disposai 0c 0o 0.0 a0 i +00 +0.0 +00 + 0.0 +00 +040
C20 Qpen water 708 713 3 73 ! +05 +0.7 +00 +00 +00 +00
€21 Woody perennial 327 32.2 31.7 158 i =05 -16 - 0.4 -14 ~159 - 50.0




Table A-39. Population and land use data for the Barnstable Harbor Watershed

U.S. Census data for 1000 m delineation

Population within 1000 m boundary! 4,238
Housing units within 1000 m boundary: 2820
CGeccupancy rata {persons per unit); 22

5

Occpancy rate assumes the seasonal populalion increases three-fold for thres months of the year)

MassGIS land use data for the 1000 m delineation

1971 198 1990 Frojected 197110 1985 change’ 1885 to 1980 change 1950 to buiidout changa
MussGiS Category {ha) (ha} (ha)  buidout {ba) (ha) {%) {hay (%) (na) %)
C1  Cropland 85,5 56.2 58.1 28t -10.3 -155 -0t -0 -28.1 -50.0
C2 Pasture 494 287 314 157 -20.7 -42.0 +28 +87 -15.7 -50.0
C3  Forast 11805 1040.8 926.4 463.2 - 1488 -1286 - 114.4 -8 -463.2 - 580
C4  Non-forested watland 576 854 535 53.5 -23 -38 -18 -33 +0.0 +00
C5  Mining 00 0.0 0.0 4.0 +0.0 + 0.0 +0.0 +00 +0.0 +0.0
C58  Openlanrd 4183 4243 4835 409.5 +50 +12 -14.8 -35 +0.0 + 0.0
C7 Participalory recreation 258 253 39.4 9.4 -G5 -20 +141 +55.6 +0.0 +040
Cé&  Spectater recraation 12 28 26 26 +14 +1141 +0g +0.0 +00 +00
C9  Water-based recraation 9.2 3.5 103 108 +03 +3.2 =14 +14.7 +Q0 +0.0
C10 Residantial, multi-family Qo 0.0 13.7 21.8 +0.0 +0.0 +13.7 —_— +80 +58.3
€11 Residential, < % acre lots 50.9 520 526 526 +11 +23 +0.6 +1.1 +0.0 +0.0
C12 Residensal, % 10 % acro lots 1480 181.8 1886 298.6 + 338 +228 +6.8 +38 +110.0 +53.3
C13 Residential, > % acre fots 3930 5291 600.9 8514 +136.1 +34.8 +718 +13.8 +350.5 +58.3
€14 Saitmarsh 19241 19249 19224 182224 +08 +00 -25 ~0.1 +090 + 040
C15 Cemmercial 273 292 35.0 542 +18 +87 +58 +20.2 +18.2 +8547
C16 Industrial [+ 14] 0.0 0o 0.0 +00 +0.0 +00 +0.0 +80 +0.0
C17 Usban open 253 300 35.8 57.0 +38 +14.3 +68 +228 +202 +54.7
C18 Transporiation 20 33 33 51 +12 +60.6 +40 +0.0 +18 + 3547
C1% Waste dispesal 0.0 0.0 G0 0g +0.¢ +0.0 +4a.0 +D0 +0.0 +0.0
€20 Open water 3.0 31.0 31.0 3.0 +0.0 + 0.0 +0.0 +00 +0.0 +0.0
€21 Woody peranaial 2.1 2.1 5.5 2.7 + 0.0 + 0.8 +3.4 + 1531 -2.7 « 500

U.S. Census data for watershed delineation

Popuiaticn within watershad: 10,430
Housing units within watarshed: 6,183
Occupancy rate (persens par unity: 25
Heusing units sewered (%) 15

{Popuiation data includes permanent residents enly. Decupancy rate assumes the seasonal population increases three-fold for threa menihs of the year.}

MassGiS land use data for the watershed delineation

1971 1985 159G Projected : 197110 1985 change 1985 o 1890 change 1590 to buildout change
MassGIS Categary tha) {ha} {ha) puildout tha} | {na) {%e) {ha} (%) (ha) {%0)
©S1  Cropland 913 79.6 818 408 ! -1186 =127 +19 +2.4 -40.8 -50.0
C2  Pasture 68.6 48.2 55.7 279 -203 - 287 +75 +155 -27.9 -50.0
C3  Forest 3es6 4 3301.1 28849 1440 4 l ~555.3 ~14.4 -43202 -12.7 - 14404 -5049
C4  Non-forested welland 116.0 113.9 0.8 110.8 : -2.1 -18 -31 -2.7 +00 +00
CS  Mining 43.3 47.3 458 458 4 +3.9 +91 -1.4 -30 +0.0 +0.0
C6 Openland 5422 543.3 5310 531.0 I +12 +02 -123 -23 +0.0 +0.0
C7  Participatary recreation 525 1201 127.4 127.4 ! +47.8 + 906 +273 +27.3 +0.0 +0.0
CE&  Spectator recreaticn 83 128 12.4 124 +43 +521 -B2 -16 +00 +00
©9  Water-based recreation 104 1086 29 128 +G3 +28 +2.2 +20.7 +0.0 +0.0
G100 Residental, multi-family 0.0 135 28.2 485 +135 — +14.8 +109.7 +213 +754
C*1 Residental, < % acre iots s7 39 1912 1117 1117 +132 +1386 +08 +0.5 +00 +00
C12 Residenbial, ¥ to ¥ acre jots 2416 320.1 3553 6233 +784 +3258 +352 +11.0 + 268.0 +754
€13 Residential, > % acra lots 6118 1000.8 1272.3 22330 P +3891 +83.8 +2719 +272 + 9601 +75.4
€14 Salt marsh 19404 15412 1938.6 1938.6 i +0.8 +0.0 -25 -0 +0.0 + 6.0
C15 Commercial . 458 65.8 T 132.5 f +20.¢ +43.8 +11.8 +480 +54.9 +70.7
€16 Industral 2.5 147 217 I70 : +12.2 +497 1 +740 +47.7 +153 +70.7
€17 LUrban apen 73z 75.0 121.4 2072 +18 +25 +464 +819 +858 +70.7
€18 ‘fransporiation 185.5 187.9 120.3 3248 +24 +13 +24 +13 + 1345 +70.7
€19 Waste disposal 32 33 33 33 -0.0 -G +00 +00 +0.0 +00
€20 Cpen watar 1143 1143 143 114.3 ! +049 +3.0 +0.0 +00 +0.0 +0.0

€21 Woedy perennial S5.¢ 573 61.6 30.8 | +23 +43 +43 +75 -30.8 + 50,0




Tabie A-40. Population and land use data for the Sesuit Harbor Watershed

U.5. Census data for 1000 m delineation

opulation within 1000 m boundary: 8
Heusing units within 1800 m boundary: 499
Qccupancy rata (persons per unit): 1.7

chsmg units sewerad S%): 5
(Fopuiation data includes permanent residants only. Occupancy rate assumes the seasonal population increases thrae-fold for three months of the year.}

MassGIS land use data for the 1000 m delineation

1571 1985 1550 Projected 1971 to 1905 change [CEl ange 1830 to Suldout change
MassGIS Category (ha) (ha) (ha)  buildaut {ha) thaj (%) {ha) {%) tha) (%)
C1  Cropiand 17.2 17.2 178 839 +00 +00 +06 +38 -89 =508
C2 Pasture 1.2 12 09 a0 +00 +00 -1.2 - +0.0 +00
C3  Forest 158.6 98,7 a72 438 -61.9 -390 -85 -99 -43.6 - 500
4 Non-forested wetland 58 58 56 586 +G.0 +0.1 +0.0 +00 +0.0 +00
C5 Mining oo Q0 2.0 04 +0.0 +00 +0.0 +00 +0.0 +0.0
€6 Openland 16.4 16.1 18.1 181 -0.4 -22 +00 +00 +0.0 + 00
C7  Participatory recreation 02 15 15 18 +05 + 846 +00 +0.0 +0.0 +0.0
C8 Spectator recreation 0.0 nc GO 0.0 +0.0 +0.0 +0C +0.0 +0.0 +0.0
C9 Waler-based recreation 62 82 6.2 8.2 +0.0 +0.0 +00 +0.0 +0.0 +0.0
C10 Rasidential, mult-family 00 1.0 1.0 14 +10 — +0.0 + 00 +0.3 +336
C11 Residentiat, < % acre lots 0.c Q.0 0.0 [+ 1] +0.0 +0.0 +0.0 +0,0 +0.0 +0,0
C12 Residential, % to % acre lots 43.0 1006 101.0 1349 +576 +134.2 +0.4 +0.4 +339 + 336
€13 Residsntial, » % acre lots 298 331 42,5 568 +3.3 +11.1 +54 +28.4 +14.3 +336
C14 Sait marsh 516 516 516 516 +0.0 +0.0 +00 +0.0 +00 +0.0
C15 Commercial 121 g9 0.2 137 -02 22 +43 +33 +3.4 +336
G16 ftadustnal 8.0 00 0.0 [+K1] + 00 +00 +Q.0 +0.0 +00 + 00
C17 Urban open 15 15 1.5 20 +00 +0.0 +00 +00 +0.5 +336
C18 Transportation 0.0 o0 0.0 ao +00 +0.0 +0.0 + 00 + 0.0 +00
C19 Waste disposal Q.0 00 0.0 0.0 + 0.0 +0.0 +0.0 +0.0 +0.0 + 0.0
C20 Opan water 52 52 52 52 +00 +00 +0.0 + 0.0 + 0.0 + 0.0
€21 Woody perennial 0.0 a0 0.0 0.0 +00 + 0.0 + 0.0 + 0.0 +0,0 +0.0

U.5. Census data for watershed delineation

Pepulation within watershad: 1,441
Mousing units within watershed; 1.032
Occupancy rate (persons per unit): 21
MHousing units sewered (%) 5

(Population data includes parmanent residents oaly. 6ccupancy rate assumes the seasonal population increases three-fold for three months of the year.)

MassGIS land use data for the watershed delineation

; 1971 1885 4640 Projected . 1074 to 1985 change 1985 to 1990 change

1990 to buildout change

MassGIS Category (ha) {ha) {ha) buiidout (ha) ¢ {ha) (%) (ha) (%} {ha) {%)

C1  Cropland 172 174 208 10.4 f +0.2 +13 +34 +19.2 -104 «-500
G2 Pasture 12 1.2 00 08 : +Q.0 +0.0 -1.2 - +00 +00
C3  Forast 423.0 2628 2206 1103 P -160.0 -378 -42.3 -16.1 - 1103 -50.0
C4  Non-forested wetland 64 8.5 65 65 ! +8.0 +01 +0.8 +0.0 +0.0 «00
C5 Mining 188 129 177 177 -59 312 +48 + 371 +00Q +00
C8 Openiand 16.4 151 16.4 161 -4 -22 +00 +00 +Q0 +0.0
C7 Parlicipatory recreation 157 387 87 387 . +230 + 1461 +0¢ +0.0 + G0 +00
CB  Spectalor recreation 38 4.0 3.5 35 . +0.0 +048 -04 -105 * 0.0 + 00
C9 Water.based recreation 62 &2 82 6.2 : +0.0 +00 +0.0 +0.0 +G0 + 00
C1¢ Residential, multi-family a0 1.0 1.0 14 +10 - +00 +0.0 +C4 +418
C11 Residenlial, < ¥ acre iots 128 209 209 209 +21 112 +00 +0.0 +00 +00
C12 Residential, % to ¥4 acre lals 513 163.2 1734 2455 ; ti118 +218.1 +10.2 +6.3 +72.3 +41.6
C13 Rasidential, » ¥ acre jots 0.7 746 952 1348 ¢ +238 +47.0 +208 +278 +39.6 +418
C14 Salt marsh 51.6 516 916 518 L +0.0 +00 +00 +0.0 + 00 + 0.0
C15 Commercial 166 115 8 164 i +0.9 +87 +03 +28 +48 + 386
€16 industnal a0 21 49 68 +21 - +28 +133.0 +1.8 +3B.6
C17 Urban open 25 a7 55 77 +1.1 +45.0 +138 +49.8 +2,% + 386
C18 Transporiation a0 00 00 00 +90 +040 +00 + 04 +0.0 +00
C19 Waste disposal 20 oo 0.0 0o +0.0 +00 +00 +00 +0.0 +00
C20 Openwater 143 143 143 34.3 : +0.0 +01 +00 +00 +0.0 +00
21 Wocdy perennial 0.0 a0 [¢X1] 08 : +{.0 + 0.0 + 0.0 + 0.0 +0.0 + 0.0




Table A-41. Population and land use data for the Rock Harbor Watershed

U.S. Census data for 1000 m delineation

Population within 1 m boundary: 254
Housing units within 1000 m boundary: 136
Occupancy rate (persons per unit): 32

Housing units sewerad (%) 0
(Eopulauon data includes permaneant residents oniy. o]

ccupancy rate assumes the seasonal population increases three-fold for three months of the year.)

MassGIS land use data for the 1000 m delineation

1971 1985 1590 Projected 1371 to 1585 change 7985 16 1950 changa 1880 to buildout change
MassGIS Categary (ha} {ha) (ha}  buildout {ha) {ha) (%) {na} {%} (ha) {%)
C1  Cropland 0.0 0.0 12] 2.0 +0.0 +00 +0.0 +0.0 +0,0 +0.0
C2 Pasture 29 21 16 o8 +0.0 +0.0 -0.5 -243 -0.8 -50.0
C3 Forest 247 208 17.5 87 -38 -1556 -3.4 - 16.3 -B7 -50.0
C4  Non-forested wetland 34 3.4 34 34 +0.0 +0.0 +00 +0.0 + 0.9 + 3.0
C5 Mining 0.0 o0 0.0 Q0 +0.0 +0.0 +Q0 +0.0 +0.0 +0.0
C6 Openland 57 14.2 142 14.2 -1.58 -896 +2.0 +0.0 +00 +00
C7 Participatory recreation 00 [:£:} 0.0 G0 +0.0 +00 +00 +00 +0.G +0.0
C8  Spactater recreation 0.0 c.0 0.0 ¢o +00 +00 +0.0 +0.0 +00 +0.0
C9  Water-based recreation 24 24 24 24 +0.0 +00 +0.0 +0.0 +00 +0.0
C10 Residential, multi-family 08 .0 0.0 0.0 +0.0 +0a + G0 +0.0 +00 +00
C11 Residental, < ¥ acre iots 0.0 0.0 0.0 0.0 +0.0 +0.0 + 0.0 + 0.0 +90.0 +0.0
C1i2 Residantial, ¥ o % acre lots 8.0 8.0 4.0 95 +0.0 +0.0 +0.0 +0.0 +15 +18.1
C13 Residential, » % acre lots 38 367 40.3 47.5 +48 +15.2 +3.6 +98 73 +18.1
C14 Salt marsh 270 270 27.0 27.0 +00 +00 +040 +0.0 +0.0 +0.0
C15 Commercial 00 05 [+X:] 1.0 +05 — +0.3 +B4.7 +02 + 18,1
Ci16 Industrial 07 07 o7 08 +00 +00 +0.0 +0.0 +041 +18.1
C17 Urban open 090 0.0 0.0 0.0 +00 +0.0 +0.0 + 0.0 +00 +00
C18 Transpostation 28 28 28 33 +05 +00 +0.0 +G0 +05 +18.1
€18 Waste disposal 0.0 0.0 0.0 0.0 +09 +0.0 +0.0 + 0.0 +0.0 +00
G20 QOpenwaler 0.0 0.0 0.0 ao + 00 +0.0 +0.0 +0.0 +90.0 +00
C21 Woody pereaniai 0.0 2.0 0.0 0.0 + 0.0 +0.0 + 0.0 + 0.0 +0.0 +0.0

U.8. Census data for watershed delineation

Poputaticn within watershed; 811
Housing units within watershed: 874
2.1

Housing unis sewered (%o} 1
{Popuiation data includes permanent residems only

ccupancy rate assumes the seasonal populatior: incrgases three-fold for three months of the year.)

MassGIS land use data for the watershed delineation

1971 1985 1590 Projected 1971 10 1985 change 1985 tg 1960 change 1990 10 bulldout change
MassGlS Category (ha) (ha) (ha) tuifdout (ha) {ha) (%) (ha} {%} (ha) (%)
G1  Cropland oo 0.0 2.0 2.0 +00 +0.0 +90 + 0.0 +00 + 00
C2 Pasture 24 21 1.6 0.8 +0G0 +0.0 -05 +243 -08 -50.0
C3 Forest 570 430 448 22.4 -80 =140 -4.2 -B7 -22.4 - 500
C4  Non-forested wetland 4.4 4.4 4.4 44 + G0 +0.0 +00 +00 +00 +00
C5 Mining Q0 a0 20 00 +00 +0.0 +00 +00 +00 + 00
C& Qpenland 199 165 16.3 163 -34 -17.2 -02 -08 +00 +00
C7 Panicipalery recreation 0.0 0.0 0.0 1] +G0 +0.0 +00 +0.0 +0.0 + 0.0
8 Spectator recreation 00 2.0 00 00 +00 +0.0 +00 +00 +0.0 +00
C9 Water-based recreation 24 24 24 24 +00 +0.0 +20 +0.0 +00 +00
C10 Residential, mult-family 02 58 &8 a1 +86 + 38331 +00 +00 +13 +193
C11 Residential, < ¥ acre lots oo 20 o0 Q0 +00 +0.0 +Q.0 +00 +0.0 +00
C12 Residential, ¥ to % acre lots 12.0 10.8 108 129 -12 -100 +00 +00 +2.1 +193
C13 Residential, » % acre lots 522 562 58.9 715 +38 +7.5 +338 +87 + 116 +193
C14 Salt marsh 270 27.0 27.0 Z70 +Q0 - +0.0 +0.0 +0.0 +00 +00
C15 Commerciat 306 339 35.0 418 +33 +10.6 +42 +3.4 +4.8 +193
C16 industnal 08 0.8 048 1.9 +Q.0 +0.0 +00 +Q.0 +0.2 + 183
C17 Litban open 29 18 18 21 -t -391 +00 +00 +0.3 + 193
€18 Transportation 48 4.8 4.8 57 +00 +0.0 +00 +00 +09 +193
€19 Waste disposal a0 0o 0.0 09 +9.0 +0.0 +00 +00 +0.0 + 00
€20 Open water 87 87 87 67 +0.0 +00 +00 +0.0 +00 +0G
C21 Woody perennial Q.8 0.0 00 o0c +00 +38.0 +00 + 0.0 + 0.0 + 0.0




Table A-42. Population and land use data for the Pamet River Watershed

U.8. Census data for 1060 m delineation

opulasan within 1600 m beundary 233
Hausing units within 1000 m boundary: 319
Oceupancy rate (parsons par unit): 1.3
Housing units sewenad {%): 2

{Papulation data includes permanent residents only. Qccupancy rate assumes the seascnal population increases feur-fold for three months of the year )

MassGIS land use data for the 1000 m delineation

1971 1985 1550 Projected 1971 lo 1985 change 1585 ta 1320 change 1930 (0 buflcout change

MassGIS Category (ha) {ha) (ha) buildout {ha) {ha) {%) {ha) (%} (ha) {%%)
C1  Croptand 00 0.0 0.0 0.0 | + 00 +0.0 +0.0 +00 +0.0 + 0.0
C2 Pasture 156 1.5 1.5 [¢X:] ] +00 +0.0 +0.0 +0.0 -08 -50.0
C3 Forest 209.3 187.5 1724 86.2 1 «21.8 -10.4 <351 -8.0 -86.2 -50.0
C4 Nondorested wetland 204 204 204 204 A +00 +0.0 +0.0 +0.0 +0.0 + 0.0
C5 Mining 0.0 0.6 0.0 0.0 : +00 + 0.0 +0.0 +0.0 +00 + 0.0
C6 Opentand 473 46.6 45.3 453 : -07 -16 -13 -29 +0.0 +00
C7 Participalary recreation 1.3 1.3 13 1.3 . +00 +0.0 +0.0 +0.0 +0.0 +00
CB  Spactator recreation 17 1.4 14 14 -0.2 -122 <00 +0.0 +0.0 +0.0
€9  Waler-based recreation 1.7 1.7 1.7 17 : +00 +0.0 +0.0 + 0.0 « 00 +0.0
C10 Residential, muiti-family 0.0 0.0 0.0 1343 +0.0 + 00 +00 +0.0 +0.0 +0.0
C11 Residential, < ¥ acre lots 0.0 0.0 1] 0.0 +0.0 +00 +00 +0.0 +00 +00
{12 Rasidential, % to }4 acre lots 5.6 6.6 656 101 +00 + 0.9 + 00 +0.0 +35 +53.4
C13 Residential, > % acre lots 99.6 1215 iare 2115 +219 +220 +16.4 +135 +736 +53.4
C14 Saitmarsh 20.8 909 209 §0.9 +00 +00 +00 +00 +0.0 +0G0
G15 Commercial 34 4.1 4.3 63 +07 +218 + 03 + 0.0 +22 +3534
C16 industrial 0.0 0.0 0.0 00 i +00 +00 +00 +00 +00 +0.0
€17 Urban open 35 35 35 54 ! +00 +0.0 +08 +00 +19 +53.4
C18 Transportation 10.7 10.9 10.5 18.7 +0.1 +13 +04 + 0.0 +58 +534
C19 Waste disposal 0.0 0.0 0.0 00 +0.0 +0.0 +08 +00 +00 +0.0
€20 Open water 9.0 0.0 0.0 0.0 +0.0 +00 + 0.0 +0.0 +0.0 +0.0
2% Woody perennial 0.0 0.0 0.0 00 + 0.0 +0.0 + 0.0 +00 +0.0 +0.0

U.S, Census data for watershed delineation
Popuiation within watershed: 351
Housing units within watershed: 462
Qccupancy rate {persons per unit): 13
Housing units sewered (%), 1

ﬁﬁmrmpanq rate assumes the seasonal pepulation increases four-foid for three manths of the year )

MassGIS land use data for the watershed delineation

1971 1985 1930 Projected 1971 to 1985 change 1585 10 1920 change 1830 to buildout change

MassGIS Category (ha) {ha) (ha)  buildout (ha) (ha) {%} (ha) {%]) {ha) (%)
C1  Croplang 0.0 00 0.0 0.0 +« 00 +0.0 +0.0 +00 +0.0 +0.0
G2  Pasture 16 16 1.6 0.8 } +00 +0.0 +0.0 +0.0 -08 -50.0
C3 Forest 648.8 8121 584.4 2022 ' -367 -57 =277 -4.5 -2022 -5¢.0
C4  Nen-forested weiland 853 85.3 853 853 I +09 +00 +00 +00 +00 +0.0
€5 Mining 43 59 59 59 +18 +36.6 +0.0 +00 +00 +00
C6 Qpen land 52.6 518 805 8056 -07 -14 -13 «26 +0.0 +0.0
C7 Pariicipatory recreation 1.3 1.3 13 1.3 : +00 +00 +00 +0.0 +0.0 +0.0
C8 Spectator recreation 1.7 1.4 14 14 : -02 -12.2 +0.0 +0.0 +0.0 +0.0
C9 Water-based recreation 1.7 1.7 7 17 +0.0 +0.0 +0.0 +0.0 +00 +00
C10 Residential, mutti-family 90 09 Q0 3.0 +00 +0.0 +00 +ao +Q0 +00
C11 Residential, < % acre iots Q0 (414} X1} 2.0 «0.0 + 0.0 +0.0 +0.0 +00 +0.0
C12 Residential, % to % acre lots 6.7 6.7 6.7 15.0 +00 + 0,0 +00 +0.0 +83 +125.0
C13 Residental, > % acra {ots 1375 1733 202.4 4555 +358 +26.1 +291 +16.8 +253.0 +125.0
C14 Salt marsh 91.5 509 a0.9 809 ! -07 -0.7 +00 +0.0 +00 +0.0
€15 Commercial 4.5 52 52 1.7 +07 +16.3 +00 +00 +85 +1250
C16 Industriai 4.0 0.0 00 a.0 +0.0 +00 + 00 +0.0 +00 +0.0
L17 Urban open 35 35 35 8.0 +0.0 + 0.0 +0G.0 +00 w44 +1250
€18 Transportation 16,4 66 168 373 +0.4 +0.9 +00 +0.0 +207 +125.0
C19 Waste disposal 00 0.0 2.0 g0 +00 + 00 +0.0 +0.0 +00 +00
Cz0 Qpen water 09 0g [+X] 29 +00 +0.0 +00 +0.0 +0.0 +00
C21 Woedy perennial 00 0.0 0.0 a0 i +0.0 + 0.0 + 0.0 +0.0 +04 + G.0




Table A-43. Population and land use data for the Welifleet Harbor Watershed

1.5, Census data for 1000 m delineation

Population within 1000 m bolndany 1,748
Housing units within 1006 m boundary: 2,709
Qecupancy rate (persans per unit); 1.5
Housing units sewered (3); 2

(Population data incluces pennanent rasidents enly. Qccupancy tate assumes the seasanal pepulation increases six-fald foe thres months of the year.)

MassGIS fand use data for the 1000 m delineation

871 36 995 Projecied T571 o 1985 changs TOB% in 1990 change 1990 15 buldeut Sharge

MassGIS Category {ha) (ha) {ha) buiidout (ha) {ka) (%) {ha} (%) {ha) {55)

C1  Croptand 0.0 0.0 Q.0 0.0 +00 +0.6 +0.6 +0.0 +0.Q +00
C2 Pasture 83 5.2 5.2 28 -1 -178 +0.0 +0.0 26 -50.0
C3 Forest 1015.2 a18.0 7982 398.1 -98.2 -85 -1208 - 131 -399.1 -50.0
C4  Non-forested wettand 186.4 1865 1845 184.5 + 0.1 +00 -20 -11 +0.0 +00
C5  Mining 00 80 08 0.0 +0.0 +00 +00 +0.0 +3.0 +0.0
C6 Openfang 2588 2786 2577 257.7 -203 .88 -209 -7.5 +0.0 +0.0
C7  Paricipatory recreation 225 225 235 235 +0.0 + 0.0 +1,0 +45 +0.0 +0,0
<8 Spectator recreation: 4.7 47 47 4.7 -00 - 0.0 +0.0 +0.0 +0.0 +0.0
£9  Water-based recreation 189 199 9.9 189 +0.0 +0.0 + 0.0 +0.0 +0.0 +00
€13 Residential, mutt-family co 0.0 0.0 0.0 + 0.0 +9.0 +3.0 +0.0 +0.0 +00
£1% Residantial, < % atre lots 355 383 36.3 B3 +0.8 +1.3 +0.0 +00 +0.0 +00
€12 Residantial, % to % acra iots 1518 156.8 157.4 33,0 +5.0 +33 +06 +0.4 +8L8 +51.8
G113 Residantial, > ¥ acre lots 2942 400.7 538.8 B179 +106.5 +36.2 + 1381 +34.5 +2792 +51.8
C14 Salt marsh 3027 3066 05,6 306.6 +38 +13 +00 +0.0 +00 +0.0
C15 Commarcial 242 289 29.4 438 +47 +135 + 0.5 +18 +14.5 +43.3
C16 incustrial 0o 0.0 0.0 0.0 +00 +00 +0.0 +0.0 +0,0 +0.0
C17 Urban open 2.4 283 288 427 +49 +230 +23 +8.7 +14.1 +493
G18 Tmanspertation 25 251 251 375 + 0.0 +01 +00 +0.0 +12.4 +493
€18 Waste disposal 1.5 15 15 1.5 +00 +00 +00 +0.0 +00 +D,0
£20 Open water 25.5 25,5 255 255 +0.0 +0.0 +00 +00 +0.0 + 0.0
€21 Wocody perennial 0.9 2.8 0.0 0.0 +0.0 +0.0 + 0.0 +0.0 + 0.0 + 0.4

U.5. Census data for watershed deiineation

Population within watarshad: 24919
Housing units within watershed: 34852
Qccupancy rate (persons per unity: .7
Housing units seweared (%) 2

{Population data ncludas permanent residents only. Occupancy rate assumes the saascenal pepulation increases sicfold for thres months of tha year.)

MassGIS land use data for the watershed delineation

RETA 1985 1980 Projacied 7971 to 1985 changa 1985 to 1980 changa 1994 1o buildout change
MassGiS Category {ha} {hay {ha) buildout (ha) {ha} (%) (ha) (%) {ha} (%)
C1 Cropland 00 49 0.0 0.0 : +0.0 +0.0 +0.0 +400 +0Q.0 +0.4
€2  Pasture 73 62 62 31 ¢ -1 - 182 +0.0 +0.0 -341 -50,0
C3  Forest 28209 254988 23791 11858 -222.3 -7.9 -219.5 -84 - 118985 -50.0
C4  Non-forested wetfand 4432 442.0 440.1 4401 -1.2 -0.3 2.0 -04 +0.0 +0.0
C5 Mining 83 131 214 214 +42 +46.9 +83 +83.2 + 0.9 +0,0
€6 Qpanlang 356.3 3358 3138 3139 -20.4 -57 - 218 -6.5 +0.0 + 00
C? Participatory recreation 24.4 244 254 254 : -0.0 - 0.0 +10 +42 +00 +0.0
C38 Spectator recraation €1 6.0 8.0 60 ; -0.0 -04 +00 +00 +00 +00
C9 Water-based recreation 20.4 20.4 204 204 i +00 +090 +00 +09 +00 +0.0
C10 Rasidential, mult-family c.0 .o 5.0 oe : + Q0 +0.0 +00 +00 +0.0 +0.0
C11 Resdential, < 4 acre lots 360 364 364 6.4 ’ +0.5 +13 +00 +00 + 0.0 +00
€12 Rasidental, ¥ to ¥ acre jots 166 5 176.0 180.0 627 +5.1 +535 +4.0 +23 +182.7 +101.5
C13 Residential, » ¥4 acre lots 4123 632.1 8625 1738.6 L+2198 +53.3 +230.4 +36.5 +8754 +10%.5
C14  Sait marsh 3027 306.6 3066 3066 +38 +13 + 00 +0.0 +0.0 +4.0
C15 Commercial 349 425 43.0 852 | +786 +218 +05 +12 +d2.2 +98.1
C18 Industrial 2.0 0.0 a.0 i3] 3 +0.0 + 0.0 + 0.0 +0.0 +0.0 +0.0
CA7  Urban open 337 418 39.5 783 ! +79 +233 - 2.1 -50 +38.7 +98.1
C18 Transportation 54.6 4.7 547 1082 ! +00 + 01 +0.0 +0.0 +536 +98.1
C1% ‘Waste disposal 1.5 15 15 15 : +0.0 +0.0 +0.0 +D0,0 +0.0 +00
C28 Open water 88.0 880 83.0 B8a | +0.0 + 00 +{.0 + 0.0 +00 +0.0

C21 Woody perennjal 2.0 0.0 0.0 0.0 | +0.0 + 0.0 +0.0 + 6.0 +0.0 +00




Table A-44. Population and fand use data for the Provincetown Harbor Watershed

U.S. Census data for 1000 m delineation

opulation within 1000 m boeundary: 3431
Housing units within 1000 m boundary: 3,736
Occupancy rate (persans par unit): 16

Hausing units sewered (%): 21
{Populaton data ncludes permanent residents anly. OcCupancy rate assurmes the seasonal population increases fous-fold for three months of the yaar)

MassGiS land use data for the 1000 m delineation

1871 7 1590 Prejected | 1971 to 1985 change 1385 o 1990 change 199010 buildout change

MassGiS Category {ha) {ha) {ha)  buildout (ha} {ha} (%) {hay {%) {ha} (%)

C1  Cropland 0o [¢11] PId 0.0 +0.0 +00 +00 +00 +00 +00
G2 Pasture 00 [#X1] 0.0 0.0 +0.0 +00 + 0.0 +0.0 +0G,0 +0.6
C3 Forest 2599 2341 228.3 1131 -258 -89 -78 -3.4 - 113.1 -50.0
C4  Non-forested wetland 1069 1056 1056 105.6 =13 -%2 +00 +0,0 +00 + 00
€5  Mining 00 0.0 1] o] +00 +0.0 +00 +0.0 +0.0 + 0.0
CB QOpenland 2809 2796 278.8 278.8 -12 - G4 -0.8 -03 +0.0 +0.0
C7 Participatory recreation 115 116 16 ERE-) | +00 +0.0 +00 +0.0 +9.0 +0.0
C8 Spectator recreation 27 27 27 27 +00 +0.0 +00 +00 +Q.0 +0.0
C8 Water-based recreation 159 184 15.1 151 -08 -52 +0.0 +0.0 + 0.0 +00
C1¢ Residential, muiti-family 5.1 8.4 0.4 18.3 +23 +381 +20 +23.5 +89 +85.0
C11 Raesidentiai, < % acre lols 106.1 107.2 107.2 107.2 +1.0 +1.0 +09 +00 +00 +0.0
C12 Residentiat, % 1o %4 acre lots 11 351 367 68.0 +240 +217.2 +17 +4.8 +31.2 +85.0
C13 Residentiat. > ¥ acre lots 24.0 210 274 50.7 -30 =124 +54 +30.4 +233 +85.0
C34 Saltmarsh 105.9 1055 1059 108.9 | +00 +00 +0G +040 +0.0 +00
Ct5 Commerciat 754 796 809 10%2 H +4.2 +58 *13 +18 +282 +349
€16 Induskial 07 07 a7 1.0 H +00 +00 +G0 + Q0 +0.2 +349
€17 Urban open 2314 235 210 28.3 +05 +20 -26 -10.8 +73 + 349
€18 Transportation 399 399 389 53.8 +0.0 +00 + 0.0 +0.0 +139 +349
C19 Waste disposal 0.0 00 0.c 0.0 +00 +0.0 +0.0 +0.0 +0.0 + 0.0
C20 Cpenwater 136.5 136.9 1363 136.9 + 00 + @00 +00 +0.0 +0.0 +00
C21 Woody perennial 0.8 0.0 0.0 0.0 + 0.0 +0.0 + 00 +0.0 +0.0 +0.0

U.S. Census data for watershed delineation

opulalion within watershad: 3512
Housing units within watershed: 3,833
QOccupancy rate (persons per unit): 16
Housing units sewsred (%) 21

(Population data includes permanent residents only. Occupancy rate assumes e seasonal population increases four-fold for three manths of the year)

MassGIS land use data for the watershed delineation

1871 1885 1930 Projected | 1971 to 1985 change 1985 to 1990 change 1990 to buldout change
MassGIS Calegory {ha) {na} tha) buildout (hay ! (ha} (%) (ha) 1%} {ha} (%)
€1 Croplang a0 0.0 00 4.0 ; +0.0 +00 +00 +0.0 +8.0 +0.0
€2 Pasture a0 0.0 0.0 00 | -o00 +00 +00 +0.0 +0.0 +00
C3 Forest 505.0 475.3 4567.3 23386 ; -29.7 -589 -80 -17 2338 -50.0
C4  Non-forasted watland 161.8 160.5 160.5 160.5 E -13 -8 +00 +00 + 0.0 +00
€5 Mining ag 0o oo 00 ! + 00 +0G0 +00 +0.0 +08¢ +00
€8 Openland 385.5 3843 3834 3834 -12 =03 -09 -02 +040 +09
C7  Participatory recreation 131 134 13.4 131 ! +00 +0.0 +0.0 +00 +0.0 00
C8 Spectator racreation 27 27 27 27 ! +00 +0.0 +00 +08 +040 +00
C9 Water-basad recreation 159 151 151 151 | -08 -52 +00 +00 +00 +00
C1CG Residential, multi-family 61 84 104 273 +23 +381 20 +235 +169 +1622
C11 Residential, < % acre lois 106 1 1072 072 107.2 +1.0 +10 +900 +00 +0.0 +00
C12 Residential, ¥ to % acre lots AN 358 374 884 §oor247 +223.4 +17 + 4.7 +80.7 +162.2
C13 Residential, » % acre lots 236 258 321 84.3 i -3.0 -105 +88 + 256 +52.1 +162.2
C14 Salt marsh 105.9 105.9 1054 105.9 H +0.0 +0,0 +0.0 +0.0 +00 +00
C15 Commercial 77.0 81.2 82.5 1388 ! +4.2 +54 +13 +1.6 +57.2 + 683
C16 Industral 0B 0.8 08 14 : +0.0 +00 +900 +C0 +086 + 683
C17 Urban open 249 253 228 385 : +Q5 +19 -286 -1G1 +158 + 693
C18 Transposation 438 438 438 742 i +00 +0.0 +00 +0.0 +304 + 683
C19 Waste disposal 54 a6 88 88 H +33 +61.0 +00 + 0.0 + 00 +C0
C2¢ Open water 1835 163.5 163.5 163.5 +C.0 +0Q.0 +00 + G0 «0.0 +C0

C21 Woedy perennial 0.0 00 0.0 [+E4] H + 0.0 + 0.0 + G0 + 0.0 + 0,0 + .0




Table B-1. Nitrogen loading analysis for the Merrimack River 1000 m Boundary Delineation

¥ Summary
Present nitrogen toading Future nitrogen loading (buildout)
(kg y™) kay")
low mean high low mean high
Paint sources 1.1E+05 1.4E+03 2.4E+05 1,1E+05 1.4E+05 24E+05
#on-point sources 8.7E+06 1 1RE+Q7 1 6E+07 6.7E+0B6 11E+07 1.6E+07
Watershed total 6.8E+06 1.1E+07 1.6E+07 6.8E+06 1.1E+07 1.6E+07

> Point sources

Nitrogen [oading

(kg y™")
low mean high
i. NPDES facilities
Newburyport WPCF 5.1E+04 6.9E+04 1.2E405
Salisbury WWTF 1.1E+04 14E+04 2.2E+04
Amesbury WWTP 2.6E+04 3.5E+04 74E+04
Mermimack WWTF 2.0E+04 2.0E+04 2.0E+04
Paint scurce total 1,1E+05 1.4E+05 245405
» Non-point sources
Nitrogen loading coefficient Nirogen loading
Area within 1000 m boundary (kg haty™h (kg ¥y
(ha) (% of total) low mearn high low mean high
i. Land use
Cropland 443.0 71 1.2 16.0 213 5.0E+03 7.1E+03 9.4E+03
Pasture 128.4 2.0 5.8 83 11.3 7A4E+02 1.1E+03 1.5E+03
Forest 17117 27.3 0.3 .5 1.1 5.1E+02 B.6E+02 1.9E+03
Non-forested wetland 831 1.3 0.0 1.3 10.8 0.0E+00 1.1E+02 9.0E+02
Mining 811 1.0 0.9 1.4 3.2 5.5E4+0 8.5E+01 2.0E+02
Cpen land 138 4 2.2 0.3 0.5 1.1 4,2E+01 6.9E+01 1.5E+02
Participatory recreation 319 0.5 17.9 19.3 22.2 5.7E+02 6.1E+02 7. 1E+02
Spectator recreation 29.1 0.5 17.9 19.3 222 5.2E+02 5.6E+02 B.5E+02
Water-based recreation 57.6 09 37 57 12.6 2.1E+02 3.3E+02 7.3E+02
Residentiaf, multi-famity 29.3 Q.5 3.2 9.1 139 9.4E+01 2.7E+02 3.8E402
Residential, < ¥ acre iots 421.1 6.7 28 7.4 1.2 1.1E+03 31E+03 4.7E+03
Residential, ¥ to ¥ acre lots 503.4 a0 1.8 5.3 8.8 8.9E+02 2.TE+03 4 4E+03
Residential, > 2 acre lots 4831 7.7 13 4.0 7.3 6.2E+02 1.9E+03 3.6E+03
Salt marsh 961.9 15.3 Q0 1.3 10.8 0.0E+00 1.3E+03 1.0E+04
Cornmercial 137.7 22 09 1.4 32 1.2E+02 1.96+02 4.4E+02
Industrial 43,4 67 c.9 1.4 32 3.9E+01 6.1E+01 1.4E+02
Urban open 163.2 1.6 0.3 0.5 1.1 3B+ 5.2E+01 1.1E+02
Transportation 159.3 2.5 1X] 1.4 3.2 1.4E+02 2.2E+02 5.1E+02
\Waste disposal 26.0 g4 Q0.8 1.4 32 2.3E+401 A.6E+01 8.3E+01
Open water 646.6 10.3 0.0 2.5 10.8 0.0E+00 1.6E+03 7.0E+03
Woody perenniat 77.5 1.2 5.4 14.8 21.0 4.2E+02 1.1E+03 1.6E+03
Land use total 6278.8 100.0 1.1E+04 2. 3E+04 4.9E+04
Embayment Nitregen loading coefficient Nitrogen loading
area (kg ha™ ¥ (kg y™)
(ha) low mean high low mean high
ii. Atrmospheric deposition 888.4 37 5.7 12.6 3,3E+03 5.1E+03 1.1E+04
River flow Nitrogen concentration Nitrogen loading
(m*s™) {mgrL) (kg y™
mean low mean high low mean high
iii. River (upstream of delineation) 242.6 0.87 1.44 2.03 8.7E+06 1.1E+07 1.6E+07
Non-point source total 6.7E+08 1.1E+07 1.6E+07




Table B-2. Nitrogen loading analysis for the Merrimack River Watershed Delineation

Watershed delineation ends at tidally-influenced reach of the Merrimack

= Summary
Present nitrogen loading Future nitrogen loading (buildout)
kgy™) (kay"
low mean high ow mean high
Point sources 1.1E+05 1.4E+05 2.4E+05 1.1E+D5 1.4E+05 2.4E+05
Non-point sources 8.7E+05 LIE+07 t.6E+07 6.7E+06 1.1E+07 1.6E+07
Watershed total 6.8E+05 1.1E+07 1.6E+07 6.8E+06 1.1E+07 1.6E+07
> Point sources
Nitrogen loading
{kay")
low mean high
i. NPDES facilities
Newburyport WPCF 5.1E+04 6.9E+04 1.2E+05
Salisbury WWTF 1.1E+04 1.4E+04 2.2E+04
Amesbury WWTR 2.6E+04 3.5E+04 T.AE+G4
Merrimek WWTF 2.0E+04 2.0E+04 2.0E+04
Point source total 1.1E+05 1.4E+05 24E+05
# Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™' y") (kg ¥
{ha) (% of totah) low mean high low mean high
i. Land use
Cropland 1234.% 1.0 1.2 16.0 21.3 1.4E+04 2.0E+04 2.6E+04
Pasture 348.9 2.9 5.8 8.3 11.3 1.8E+03 2.6E+03 3.6E+03
Forest 4109.7 67 0.3 0.5 1.1 1.2E+03 21E+03 4.5E+03
Non-forested wetland 213.9 1.9 0.0 13 10.8 0.0E+00 2.8E+02 2.3E+403
Mining 113.2 1.0 e X ] 1.4 32 1.0E+02 1.86E+02 3.6E+02
Cpen land 2457 22 0.3 0.8 1.1 T.4E+01 1.2E+02 2.7E+Q2
Participatory recreation 66.6 0.6 17.9 18.3 222 1.2E+03 1.3E+03 1.5E+03
Spectator recreation 446 0.4 17.9 19.3 222 8.0E+02 B.EE+02 9 9E+02
Water-based recreation 57.6 0.5 3.7 5.7 12,6 21E+02 3.3E+G2 7.3E+02
Residential, multi-family 70.5 0.5 3.8 10.7 14.9 2.7E+02 7.6E+02 1.1E+03
Residential, < % acre (ots 452.5 4.0 3.0 8.6 12.6 1.4E+03 3.9E+03 5.7E+03
Residential, ¥ to % acre lots 746.1 6.7 20 59 9.5 1.5E+03 4.4E+03 7.1E+03
Residential, > % acre lots £892.8 8.0 1.4 4.3 7.7 1.3E+03 3.9E+03 6.9E+03
Salt marsh 861.9 8.6 0.0 1.3 10.8 0.0E+00 1.3E+03 1.0E+04
Commerciat i78.6 1.6 a9 1.4 3.2 1.6E+02 2.5E+02 5.7E+02
Industrial 122.0 11 0.9 1.4 3.2 1.1E+02 1.7E+02 3.9E+02
Urban open 1851 1.7 0.3 0.8 1.1 5.6E+01 9.3E+01 2.0E+02
Transportation 2339 2.1 0.9 1.4 3z 21E+02 3.3E+02 7.5E+02
\Waste disposal 421 0.4 ¢9 14 a2 3.8E+01 5.8E+01 1.3E+02
Open water 754.9 6.7 0.0 2.5 10.8 0.0E+00 1.9E+03 8.28+03
Wouody perennial 140.6 13 5.4 14.8 21.0 | 7.BE+02 21E+03 3.0E+03
Land use total 11186.3 100.0 2.5E+04 4.75+04 8.5E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area {xgha” y'") {kay™"}
{ha) low mean high low mezan high
ii. Atmospheric depesition 388.4 37 5.7 12,6 3.3E+03 5.1E+03 1.1E404
River flow Nitregen concentration Nitrogen loading
(ms™) (rogiL) kay"
mean low mean high low mean high
iii. River (upstream of delineation) 241.7 0.87 1.44 2.03 65.6E+08 1.1E+07 1.5E+07
Non-point source total 6.7E+06 1.1E+07 1.6E+07




Table B-3. Nitrogen loading analysis for the Plum Isiand Sound 1000 m Boundary Delineation
Includes Parker River, Rowley River and Eagle Hill River Subwatersheds

> Summary
Present nitregen loading Fulyre nitrogen loading {buildout)
kg vy " (kg y")
low mean high low mean high
Puoint sources 0.0E+00 G.0E-+00 0.0E£+00 Q.0E+00 0.0E+00 0.0E+CD
Naon-goint sources 1.4E+05 1.9E+05 2.BE+0S5 1.4E+05 2.0E+05 2.8E+05
Watershed tatal 1.4E+05 1.8E+05 2.8£405 1.4E+05 2.0E+05 2.BE+05
> Point sources
Nitrogen lcading
kg y™"
low mean high
i. NPDES facilities
0.0E+00 0.0E+CO 0.CE+JG
Paint saurce total 0.CE+00 0.0E+Q0 0.GE+00
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha™ ¥ (kg ¥}
(ha) {% of total) low mean high low mean high
i. Land use
Cropland 267.5 4.5 1.2 16.0 213 3.0E+03 4.3E+03 5.7E+03
Pasture 120.9 2.0 5.8 8.3 11.3 7.0E+02 1.0E+03 1.4E+03
Forest 1277.2 216 03 0.5 1.1 3.8E+02 6.4E+02 1.4E+03
Nan-forested wetland 454 0.8 0.0 1.3 10.8 0.0E+00 5.98+01 4.9E+02
Mining 344 0.6 09 1.4 a2 3.1E+01 4.82+01 1.1E+D2
Cpen land 3325 56 03 0.5 1 1.0E+02 1.7E+02 3.7E+02
Parlicipatary recreation 19.3 0.3 17.8 9.3 22.2 3.5E+02 3.7E402 4.3E+02
Spectator recreation %) 0.1 17.8 8.3 222 1.66+02 1.7E+02 2.0E+02
Water-based recreation 255 04 a7 57 12.6 9.58+01 1.5E+02 3.2E+02
Residential, multi-family a7 0.0 12.8 350 423 8.5E+00 2,3E401 2.8E+01
Residential, < ¥ acre lois 148 02 9.8 287 329 1.4E+02 3.9E+02 4.9E+02
Residential, i to % acre lots 108.2 1.8 5.7 157 2086 6.0E+02 1.7E+03 2.2E+03
Residential, > % acre lots 242.4 4.1 3.2 9.2 13.2 7.9E+02 2.2E+03 3.2E+03
Salt marsh 33047 55.9 0.0 13 108 0.0E+00Q 4 3E+03 3.6E+04
Commercial 5.7 c.1 0.2 i4 32 5.1E+00 7.98+00 1.8E+01
Industrial 12.4 G2 08 1.4 3.2 1.1E+01 1.7E+01 4.0E+01
Urban open i7.4 08 0.3 0.5 11 11E+01 1.96+01 41E+01
Transpartation 2.8 oG 09 14 3z 2.5E+00 3.9E+00 8.85+400
‘Waste disposal 131 0.2 09 1.4 3.2 1.2E+01 1.86+01 4.2E+01
Open water 22.5 0.4 0.0 2.5 0.8 0.0E+00 56E+01 2.4E+02
Woody perennial 19.4 03 5.4 14.8 21.0 1.1E+02 2.9E+02 4.1E+02
Land use total 5913.7 100.0 6.5E+03 1.6E+04 5.3E+04
Embayment Nitrogen lvading coefficient Nitrogen loading
area {ka ha™' vy kg y™
(ha) low mean high low mean high
it. Atmospheric deposition 1551.3 37 5.7 12.6 5.7E+03 B.8E+02 2.0E+0G4
River flow Nitregen concentration Nitrogen icading
(m*s™ {mgiL) (kgy™)
mean low mean high low mean high
iii. River (Lpstream of delineation) 1.3E+05 1.7E+05 2.0E+05
Nan-point source total 1.4E+05 1.9E+05 2.8E+05




Table B-4. Nitrogen loading analysis for the Plum Island Scund Watershed Delineation
Includes Parker River, Rowley River and Eagle Hill River Subwatersheds

> Summary
Present nitrogen loading Fuiure nitrogen loading {buildout)
kg v kay™")
low mean high fow mean high
Paint sources 0.0E+CO 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.CE+C00
Non-point sources 8.3E+04 1.3E+05 2.1E+05 B.6E+04 1.4E+05 2.3E+05
Watershed total 8,3E+04 1.3E+405 2.1E+05 B.6E+04 1.4E+05 2.3E+05

¥ Point sources

Nitrogen loading

kg y™"
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+C0 0.0E+00 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitrogen foading
Area within watershed (kg ha! y") (kg y")
(ha) {% of total) low mean high fow mean high
i. Land use
Cropland 851.4 6.1 11.2 5.0 21.3 9.5C+03 14E+04 1.8E+04
Pasture 378.7 27 5.8 8.3 11.3 2.2E+03 3.1E+03 4,3E+03
Forest 5572.8 ag.t 0.3 0.5 1.1 1.7E+03 2.BE+03 6.1E+03
Naon-forested wetland 3892 2.8 0.0 1.3 10.8 0.0E+00 5 1E+02 4.2E+03
Mining 53.4 04 0.9 1.4 a2 4,82+01 7 .5E+01 1.7E+02
Open land B46.1 4.6 0.3 a.5 1.1 1.9E402 3.2E+H02 7.1E+02
Participatory recraation 85.2 0.6 17.9 19.3 222 1.5E+03 1.6E+03 1.9E+03
Spectator recreation 49.4 0.4 17.9 19.3 222 8.8E+02 9.5E+02 1.1E+03
Water-based recreation 256 0.2 7 5.7 12.6 9.5E+01 1.5E+02 3.2E+02
Residential, multi-family 18.7 0.1 10.4 28.3 34,7 1.98+02 5.3E+02 B.5E+02
Residential, < ¥ acre lots 27.0 0.2 7.8 21.7 273 2.1E+02 59E+02 7.48+02
Residaential, ¥ to % acre lots 564.7 4.0 47 13.0 17.5 2.6E+03 7 4E+03 9.9E+03
Residentiai, > ¥: acre lots 1151.0 8.2 27 7.9 11.7 3.1E+03 9.0E+03 1.3E+04
Salt marsh 3467 .2 247 .0 1.3 10.8 D.0E+00 4.5E+03 3.7E+04
Commercial 1029 o7 c.9 1.4 32 9.3E+01 1.4E+02 3.3E+02
Industrial 2218 1.6 0.9 1.4 a2 2.0E+02 3 1E+02 7.1E+02
Urban open 1356 1.0 0.3 Q9.5 11 4. 1E+01 6.BE+01 1.56+02
Transportation 1656 1.2 0.9 1.4 32 1.5E+02 23E+02 5.3E+02
Waste disposal 41.8 0.3 0.8 1.4 3.2 3.8E+01 58E+01 1.3E+02
{Open water 48.2 Q0.3 0.0 2.5 10.8 0.0E+00 1.2E+02 5.2E+02
Woody perennial 55.1 0.4 5.4 148 21.0 30E+02 B.2E+02 1.2E+03
Land use fotal 34051.5 100.0 2.3E+04 4.7E+04 1.0E+0%
Embayment Nitrogen foading coefficient Nitrogen Yoading
area (kg ha™ y"} kg y™}
(ha) low mean high low mean high
ii. Atmosphenic deposition 1575.9 37 5.7 12.6 5.8E+03 9,0E+03 2.08+04
River flow Nitrogen concentration Nitragen loading
ms™) fmgit) (kg y™)
mean low mean high low mean high
iii. River {upstream of delineation) 5.4E+04 7.0E+04 8.5E+04
MNaon-point source {otat 8.3E+04 1.3E+05 2.1E+05




Tabie B-5. Nitrogen foading analysis for the Parker River 1000 m Boundary Delineation

> Summary

o Present nitrogen loading Future nitrogen loading (buiidout)

{kgy) (kg y™)
fow mean high Tow mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00
Non-point sources 1.2E+05 1.6E+05 2.1E+05 1.2E+05 1.6E+05 2.1E+05
Watershed total 1.2E+05 1.6E+05 2.1E+05 1.2E+05 1.8E+05 2.1E+05
3 Point sources
Nitregen toading
(kg y™)
low mean high

i. NPDES faciiities
0.0E+00 0.0E+00 0.0E+00

Point source total 0.0E+00 0.0E+00 0.0E+00Q

¥ Non-peint sources

Nitrogen [oading coefficient Nitrogen lnading
Area within 1000 m boundary (kg ha™' y) kg ¥
(ha) (% of total) low mean high low mean high
i. Land use
Croplard 153.1 79 11.2 16.0 2.3 1.7E+03 2,4E+03 3.3E+03
Pasture 49.9 2.6 58 8.3 1.3 2.5E+02 41E+02 5.86E+02
Forest 634.2 327 0.3 G5 11 1.9E+02 3.2E+02 7.0E+02
Nen-forested wetland 437 2.3 0.0 1.3 0.8 0.0E+00 5 7E+01 4.TE+02
Mining 0.0 4.0 0.9 1.4 3.2 0.0E+0C 0.0E+00 0.0E+00
Open tand i2.3 0.6 0.3 0.5 1.1 3.7EHOG §.1E+00 1.3E+01
Participatory recreation 19.0 1.0 17.9 19.3 222 3 4E+O2 3.7E+02 4,2E+02
Spectator recreation 5.3 0.3 17.9 19.3 222 1.1E+02 1.2E+02 1.4E+02
Water-based recreation 2.8 0.1 3.7 5.7 126 1E+ 1.6E+01 3.6E+01
Residentiat, multi-family 0o 0.0 15.0 40,5 48.4 0.0E+00 0.0E+00 0.0E+C0
Residential, < ¥ acre lots 0.0 0.0 11.3 30.7 37.4 0.0E+00 Q.0E+00 0.0E+00
Residential, ¥ tc ¥ acre fots 10.7 0.6 6.5 17.9 23.0 7.0E+01 1.98+02 2.5E+02
Residential, > % acre lots 130.4 8.7 3.7 10.3 4.5 4.8E+02 1.3E+03 1.9E+02
Salt marsh 853.6 44.0 0.0 1.3 0.8 0.0E+OC 1.1E+03 9.2E+03
Commercial 33 0.2 09 1.4 32 3.0E+00 4. 7E+00 +.1E+01
Industrial 0.0 0.0 0.9 1.4 3.2 0.05+00 0.0E+00 0.0E+00
Urban open 54 0.3 0.3 +24] 1.1 1.6E+00 2.7E+Q0 6.0E+00
Transportation 2.8 D.1 0.9 1.4 a2 2.5e+00 3.9E+00 8.8E+00
Waste dispesal 93 05 0.5 1.4 32 8 4E+00 1.38+01 3.0E+01
Open water 1.2 0.1 o.0 2.5 108 0.0E+00 2.9E+00 1.3E+01%
Wocedy perennial 0.0 0.0 5.4 14.8 21.0 Q.0E+H00 0.0E+00 0.GE+Q0
Land use total 1838.2 $00.0 A.2E+03 6.4E+03 1.7E+C4
Embayment Nitregen loading coefficient Nitrogen loading
area {xg ha™ y") kg ¥
(ha) low mean high low mean high
ii. Atmospheric deposition 178.8 3.7 5.7 12.6 6.6E+02 1.0E+03 2.3E+03
River fiow Nitrogen cancentration Nitrogen loading
(m?s™) {mg/L) tkgy")
mean low mean high low mean high
fii. River {upstream of delineation) 2.4 1.51 2.01 2.50 1.2E+05 1.5E+05 1.9E+05

Mon-point source total 1.2E+05 1.6E+05 21EHQS




Table B-6. Nitrogen loading analysis for the Parker River Watershed Delineation

Watershed delineation ends at the first upstream dam

» Summary
Present nitrcgen loading Fiture nitrogen loading (buildout)
(kg vy (kg y™)
low mean high ow mean high
Foint sources 0.0E+00 0.0E+G0 0.0E+00 0.0E+00 0.QE+Q0 0.0E+00
Nen-point scurces 6.5E+04 9.7E+04 1.4E405 6.7E+04 1.1E+05 t.6E+05
Watershed total 6.5E+04 9.7E+04 1.4E+05 6.7E+04 1.1E+05 1.6E+05
3 Point sources
Nitregen loading
{kgy™
low mean high
i. NPDES facitities
0.0E+00 0.0E+0C 0.0E+00
Point source total 0.0E+00 0.0E+00 0,0E+Q0
» Non-point sources
Nitrogen loading coefficient Nitragen loading
Area within watershed (kgha'y") (kg ¥
(ha) (% of tatal) low mean high low mearn high
i. Land use
Cropland £92.4 7.2 1.2 16.0 21.3 7.8E+03 1.1E+04 1.5E+04
Pasture 2B7.8 3.0 5.8 8.3 11.3 1.7E+03 2.4E+03 3.3+403
Forest 47611 43 4 03 0.5 1.1 1.4E+03 245403 5.2E+03
Non-forested wetland 3748 3.8 0.0 1.3 10.8 0.0E+00 4.9E+02 4.0E+03
Mining 18.0 0.2 0.9 14 3.2 1.7E+01 2.7E+01 6.15+01
QOpen tand 203.4 31 0.3 0.5 11 9,1E+01 1.5E+02 3.3E+02
Parlicipatory recreation 79.4 048 17.9 9.3 222 1.4E+03 1.5E+03 1.8E+03
Spectator recreation 425 0.4 17.8 193 22.2 7.6E+02 8,2E+02 9.4E+02
Water-based recreation 2.8 0.0 3.7 s.7 12.6 1.1E+01 1.6E+M1 3.6E+019
Residential, multi-family 18.0 0.2 9.5 26.0 321 1.7E+02 4.7E+02 5.8E+02
Residential, < % acre lots 9.9 0.1 7.3 20.0 254 7.2E+01 2.0E+02 2.5E+02
Residential, ¥ to Y2 acre lots 388.6 4.0 4.3 2.1 15.5 1,7E+03 4 TE+03 B.4E+403
Residential, > ¥z acre lots 1011.9 10.5 28 74 1.2 2.5E+03 7.5E+03 1.1E+04
Salt marsh 1016.1 10.5 0.0 13 10.8 0.0E+00 1,3E+03 1.1E+04
Commerciat 93.4 1.0 0.9 1.4 32 8.4E+01 1.3E+02 3.0E+02
Industrial 191.9 2.0 0.9 1.4 3z 1.7E+02 2.7E+02 &.1E+02
Urban open 86.8 0.9 0.3 0.5 1.1 2.86E+01 4.38+01 9.5E+01
Transportation i62.4 1.7 1] 1.4 3z 1.5E+02 2.3E+02 5.2E+02
Waste disposal 381 0.4 0.9 1.4 32 3.4E+01 5.3E+01 1.2E+02
Open water 25.7 0.3 0.0 25 10.8 0.0E+00 6.4E+1 2.8E+02
Waody perennial 2.5 0.3 54 14.8 21.0 1.8E+02 4.8E+02 8.8£+02
Land use total 9538.4 100.0 1.8E+04 34E+04  6.3E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area (g ha'y") (kg ¥
(ha) fow mean high low mean high
ii. Atmespheric depaosition 203.4 3.7 57 2.8 T.5E+02 1.2E+03 2.6E+03
River flow Nitregen concentration Nitregen loading
(m*s™) {mg/L) (kg y™)
mean low mean high low mearn high
iii. River {upstream of delineation) 1.0 1.51 2.61 2.50 4.6E+04 6.1E+04 7.65E+04
Non-point scurce total 6.5E+04 9.7E+C4 1.4E+05




Table B-7. Nitrogen loading analysis for the Rowley River 1000 m Boundary Delineation

> Summary
Prasent nitrogen loading Future nitrogen loading {buildout)
{kgy") {(xay"}
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 ¢.0E+00 0.0E+00 0.0E£00
Non-point sources 14E+04 1.6E+04 24E+04 1.4E+04 1.8E+04 2.TE+C4
Watershed total 1.4E+04 1.6E+04 2.4E+04 1.4E+04 1.8E+04 2.7E+C4
> Point sources
Nitrogen loading
kg y™"
low mean high
i. NPDES faciiities
0.0E+00 0.0E+00Q 0.0E+00
Point source {ctal 0.0E+00 0.0E+00 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg hat ¥l kg vy
{ha) (% of total) low mean high low mean high
i. Land use
Cropland 4.9 2.8 11.2 16.0 213 A.9E+D2 5.6E+02 7.4E+D2
Pasture 3.7 2.5 5.8 83 1.3 1.8E+02 2.BE+02 3.6E+02
Forest 383.0 304 0.3 [oX-1 1.1 1.1E+02 1.8E+D2 4,2E+02
Non-forested wetiand 0.4 X H 0.0 1.3 0.8 0.CE+00 4.9E-01 4.1E+C0
Mining 4.4 a7 0.9 14 3z I1E+O1 4.8E+01 1.1E+G2
Open tand 270 24 0.3 0.5 1.1 8.1E+00 1.3E+01 3.0E+01
Participatory recreation oo o.c 17.9 12.3 222 0.0E+00 0.CE+00 0.0E+00
Spectator recreation 28 0.2 17.9 12.3 22.2 4.6E+01 4.8E+01 5.7E+01
Water-based recreation 07 0.1 3.7 57 12.6 2,7E+00 4 2E+00 9.3E+00
Residential, muiti-farmily 0.r 0.1 14.4 9.0 467 2.5E+00 2.6E+01 J1E+H0
Residential, < ¥4 acre fots 7.8 0.6 10.9 298 35,2 8,55+01 2.3E+02 2.8E+02
Residential, ¥ to 4 acre lots 29.1 23 6.3 17.3 224 1.8E+02 5.1E+02 8.5E+02
Residential, > 14 acre fots 48.5 3.8 a5 10.0 14.1 1.7E+02 4.9E+02 6.9E+02
Salt marsh 6§12.8 486 0.0 1.3 10.8 0.0E+00 B.0E+02 6.6E+03
Commercial 0g 0.1 0.9 14 32 B.2E-01 1.3E+00 2.9E+00
Industrial 124 1.0 ¢.9 1.4 3z 1AE+01 1.7E+C1 4.0E+01
Urban open 105 0.8 0.3 0.5 1.1 3AEHOD 5.2E+00 1.2E+01
Transportation 0o 0.0 09 14 3.2 0.0E+00 0.0E+CO 0.0E+00
Waste disposal 12 aa .9 14 3.2 1.1E+HID 1.7E+00 3 9E+0C
Open water 3.8 0.3 0.0 25 10.8 0.0E+00 9.4E+00 4 1E+01
Woody perennial 18.4 1.5 5.4 14.8 21.0 1.1E+02 2.9E+02 4, 1E+02
Land use total 126186 '100.0 1.3E+03 3.5E+03 1.1E+04
Embayment Nitregen loading ceefficiant Nitragen loading
area (kghay") kg ¥y
{ha) low mean high low mean high
ii. Atmospheric deposition 134.9 37 57 12,6 5.0E+02 7.7E+02 1.7E+03
River flow Nitregen concentration Nitrogen loading
{m*s™) (mgit) (kg y™)
mean low mean high low mean high
#. River (upsiream of delineation) 0.24 1.6 1.6 1.8 1.2E+04 1.2E+04 1 2E+04
Non-point source totai 1.4E+04 1,6E+04 2.4E+04




Table B-8. Nitrogen loading analysis for the Rowley River Watershed Delineation

Watershed delineation ends at the first upstream dam

> Surnmary
Present nitrogen loading Future nitrogen loading (buildeut)
(kg y") (kg y™)
low mean high fow mean high
Paint scurces 0.0E+00 0.0E+00 G.0E+00 0.0E+0D 0.0E+00 0.0E+00
Non-point sources 1.1E+04 1.5E+04 2.4E+04 1.2E+04 1.8E+04 2.8E+04
Watershed total 1.1E+04 1.5E+04 2.4E+04 1.2E+04 1.8E+04 2.8E+04
¥ Point sources
Nitreger loading
(kg ¥
low mean high
i, MPDES facilities
0.0E+00 0.0E+CO 0.0E+00
Point source total 0.0E+00 G.0E+00 0.DE+0C
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within walershed (kg ha™' v") kg vy
(ha) (% of totai) low mean high low mean high
i. Land use
Cropland a7.5 4.0 11.2 16.0 21.3 7.8E+02 1.1E+03 1.4E+03
Pasture 47.3 28 58 8.3 11.3 2.7E+D2 3.9E+02 5.3e+02
Farest 5488 328 03 0.5 1.1 1.6E+02 2.TEH2 6.0E+02
Non-forested wetland 13.4 0.8 G.0 1.3 10.8 0.0E+00 1.7E+01 1.4E+02
Mining 344 21 eR:] 1.4 3.2 3AE+ 4.BE+01 1.18+02
Open land 49.3 i 6.3 0.5 1.1 1.5E+01 2.5E+01 5.4E+01
Pagticipatory recreation 55 0.3 17.9 19.3 222 9, 8E+01 1.1E+02 1.2E+02
Spectator recreation 69 .4 17.9 19.3 222 1.2E+02 1.3E+02 1.5E+02
Water-based recreation 0.7 GG 37 5.7 126 2.TE+00 4.2E+00 9.3E+00
Residential, multi-family 07 .o 14.5 39.3 47.1 2.5E-+00 2.6E+01 3.1E+01
Residential, < ¥ acre Jots 104 0.6 11.0 29.9 36.5 118402 3.0E+Q2 3.7E+02
Residential, ¥ to % acre lots 1018 6.1 8.3 17.5 22.5 6.5E+02 1.8E+03 2.3E+03
Residential, > ¥ acre lots 7586 4.5 36 10.1 14.2 2.7E+02 7.6E+02 1.1E+03
Salt marsh 5128 7 0.0 1.3 10,8 0.0E+00 8.0E+02 6.6E+03
Commercial 80 131 29 1.4 3.2 7. 2E4+00 1.1E+01 2.6E+01
Industrial 299 1.8 0.9 14 32 2.7E+01 4.2E+01 9.6E+01
Urban open 27.3 18 Q3 0.5 11 B.2E+00 1.4E+01 3.0E+01
Transportation 31 G2 09 1.4 32 2.8E+00 4.4E+00 1.0E+01
Waste disposal 12 [} 0.9 1.4 3.2 1.1E+00 17E+00 3.9E+00
Cpen water 50 03 0.0 2.5 10.8 0.0E+00 1.2E+01 5.4E+01
Woody perennial 226 1.4 5.4 14.8 21.0 1.2E+02 3.4E+02 4.8E+02
Land use total 1671.9 100.0 2.7E+03 6.2E+03 1.4E+D4
Embayment Nitrogen loading coefficient Nitrogen lcaging
area (kgha'y") kg y™"
(ha) low mean high low rmean high
ii. Atmaspheric deposition 4.9 a7 57 12.6 5.0E+02 7.7E+D2 1.7E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™ (mgL) (kg y™)
mean low mean high low mean high
i, River (upstream of delineaticn} c.16 1.6 16 1.6 8.2E+03 3.2E+03 8.2E+03
Non-point source totat 1.1E+04 1.5E+04 2.4E+04




Table B-9. Nitrogen loading analysis for the Eagle Hill River 1000 m Boundary Delineation

> Summary
Present nitrogen {oading Future nitrogen lvading (buddout)
(kg ¥y kg y")
low mean high low mean high
Puint sources 0.0E+00 0.0E+00 Q.0E+00 0.0E+C0 0.02+00 C.0E+00
Non-point sources 1.56403 J.0E+03 9.5E+03 1.4E+03 3.2E+03 9.7E+03
Watershed tatal 1.5E+03 3.0E+03 9.8E+03 1.4E+03 3.2E+03 9.7E+03

J Point sources

Nitregen loading
tka ¥
low mean high

i NPRES facilities
0.0E+00 0.0E+00 0.0E+00

Point source total 0.0E+00 D.0E+00 0.GE+00

> Non-point sources

Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg hat v kg v
{ha) (% of total) low mean high low mean high
i. Land use
Cropland 7 47 1.2 16.0 213 3.8E402 5.4E+02 T.2E+02
Pasture 34.3 48 5.8 8.3 11.3 2.0E+02 2.8E+02 3.9E+02
Forest 28,7 13.86 03 0.5 1.1 2.9E+01 4.8E+01 1.1E+02
Nen-forested wetand 1.3 0.2 0.0 1.3 10.8 0.0E+00 1.7E+00 1.4E+01
Mining 0.0 0.0 09 1.4 3.2 0.0E+00 GOE+00 0.0E+00
Open fand 07 0.1 0.3 0.5 1.1 2.28-01 3.7E-01 8.2E-1
Participatory recrestion 0.3 0.0 17.9 19.3 22.2 5.1E+00 5.5e+00 6.4E+00
Spectator recreation 0.0 0.0 7.9 19.3 22.2 0.0E+00 0.0E+00 0.0E400
Water-based recreation 2.6 0.4 37 5.7 126 9.7TE+00 1.5E+01 3.3E+01
Residential, multi-farmily 0.0 0.0 182 30.4 37.0 0.0E+Q0 0.0E+00 0.0E+00
Residential, < % acre lots 0.0 0.0 4.5 23.2 29.0 0.0E+00 0.0E+Q0 0.0E+00
Residential, ¥4 1o ¥z acre lots 3.7 1.9 5.0 13.9 18.5 6.8E+01 1.9E+02 2.5E+02
Residential, > ¥; acre lots 23.0 3.2 29 8.3 12.2 6.TE+ 1.9E+02 2.8E+02
Salt marsh 484.9 58.0 0.0 1.3 10.8 0.0E+0D B.3E+02 5.2E+03
Commercial 1.4 0.2 0.9 1.4 3.2 1.38+00 2.0E+00 4 5E+00
Industrial 0.0 0.0 09 1.4 3.2 0.0E+00 0.0E+0D 0.0E+00
Urban open 188 26 0.3 0.5 1.1 5.6E+00 9.3E+00 2.0E+01
Transportation 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Waste disposal 2.1 0.3 0.8 1.4 32 1.9E+00 3.0E+00 5.8E+00
Open water 0.0 .0 0.0 2.5 10.8 0.0E+DQ 0.0E+00 0.0E+00
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 0.0E+00 0.0E+00
Land use total 7133 100.0 7.8E+02 1.9E+03 7.1E+03
Embayment Nitregen loading coefficient Nitrogen leading
area (kghay™) (kg y™)
(ha) fow mean high low mean high
ii. Atmospheric deposition 193.5 a7 57 126 7.2E+02 1.1E+03 2.4E+03
River flow Nitrogen concentration Nitrogen loading
(m®s™ (mgiL) (kay™)
mean low mean high low mearn high
iii. River {upstream cf delineation) 0.00 0.00 G.00 0.00 G.0E+00 0.0E+00 0.0E+0G

Non-point source Sotal 1.5E+03 3.0E+03 9.5E+03




Table B-10. Nitrogen loading analysis for the Eagle Hill River Watershed Delineation

» Summary
e Present nitrogen lpading Future nitrogen loading (buildaut)
kg vy} {xgy™")
low mean high low mean high
Puoint scurces 0.0E+00 0.0E+00 0.0E+0G 0.0E+00 0.0E+00 0.0E+00Q
Non-peint sources 1.5E+03 3.0E+03 9.5E+03 1.4E+03 3.2E+03 9.7E+03
Watershed total 1.5E+03 3.0E+03 9.5E+03 1.4E+03 3.2E+03 9.7E+03
> Polnt sources
Nitrogen loading
ko ¥
low mean high
i. NPDES facilities
0.0E+00 Q.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha y") (kg ¥'")
(ha) (% of total) low mean high low mean high
i. Land use
Cropland 337 4.7 11.2 16.0 213 3.8E+02 54E+02 7.2E+02
Pasture 343 4.8 5.8 8.3 M3 2.08+02 2.8E+02 3.8E+02
Forest 96.7 136 0.3 0.5 11 2.9E+01 4.8E+1 1.1E+02
Non-forested wetiand 1.3 Q.2 0.0 1.3 0.8 0.0E+00 1.7E+00 1.4E+01
Mining 00 0.0 0.9 1.4 32 0.0E+00 0.0E+00 0.0E+00
Open land 0.7 0.1 0.3 0.5 i1 2.2E-01 3.7E-01 8.26-01
Participatory recreation 0.3 0.9 17.8 19.3 222 5.1E+00 55E+00 §.4E+00
Speciator recreation 0.0 09 178 19.3 222 0.0E+00 0.0E+0C 0.0E+00
Water-based recreation 26 0.4 a7 5.7 12.6 9.7E+00 1.5E+D1 3.3E+01
Residential, multi-family 0.0 0.0 11.2 30.4 37.0 0.0E+00 0.0E+00 0.0E+00
Residentiat, = ¥ acre lots 0.0 0.0 8.5 23.2 29.0 0.0E+D0 0.0E+00 0.0E+00
Residential, ¥ to ¥ acre lots 13.7 1.9 5.0 13.9 18.5 6.8E+01 1.9E+02 2.5E+02
Residential, > 14 acre lots 230 3.2 2.9 8.2 12.2 6.7E+01 1.9E+02 2.8E+02
Salt marsh 484.9 68.Q 0.0 1.3 10.8 0.0E+00 6.3E+02 5.2E+#03
Commercial 1.4 0.2 0.e 14 3.2 1.3E+00 2.0E+00 4.5E+00
Industrial o0 0.0 0.9 1.4 3.2 0.0E+00 C.0E+00 0.GE+00
Urban open 18.6 26 0.3 0.5 1.1 5.6E+00 S 3IE+00 2.CE+HO
Transportation 0.0 090 0.8 1.4 32 0.0E+Q0Q G.0E+00 Q.CE+00
Waste dispesal 2.1 0.3 0.9 1.4 32 1.9E+00 3.0E+00Q & 8E+00
Open water 0.0 0.0 0.0 2.5 10.8 0.0E+00 0.0E+00 C.0E+0C
Woedy perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 C.0E+00 0.DE+0C
Land use total 7133 100.0 7.6E+02 1.9E+03 7.1E+03
Embayment Nitregen lcading coefficient Nitrogen loading
area (kgna’y") (kay™)
{ha} low mean high low mean high
ii. Atmospheric deposition 193.5 3.7 57 126 7.2E+02 1.1E+03 2.4E+03
River flow Nitregen concentration Nitregen loading
{m*s™) {mgiL) (kay™"
mean low mean high low mean high
ii. River {upstream of delineation) 0.00 0.00 0.00 0.00 0.0E+00 0.0E+00 0.0E+C0
Non-point source total 1.5E+03 3.0E+03 9.5E+03




Table B-11. Nitrogen loading analysis for the Ipswich River 1000 m Boundary Delineation

» Summary
Present nitrogen loading Future nitrogen foading (buildout)
xay™ kg y "
low mean high low mean high
Paint sources 6.56+02 9.4E+03 3.0E+04 6.5E+02 9.4E+03 3.0E+04
MNon-point sources 1.9E+05 3.0E+05 6.1E+05 1.9E+05 3.0E+05 6. 1E+05
Watarshed total 1.9E+05 3.1E+05 6.4E+05 1.9E+05 3.1E+D5 6.4E+05
»> Point sources
Nitregen loading
(kg ¥
low mean high
i. NPDES facilities
Ipswich WWTF B.5E+02 8.4E+03 3.CE+04
Point source fotal 6.5E+02 9.4E+03 3.0E+04
> Non-point sourcaes
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha' y) kg y™")
(ha} (% of total) low mean high fow mean high
i. Land use
Croptand 78.0 586 11.2 16.0 21.3 8.7E+02 1.2E+03 1.7E+03
Pasture §16 5.8 58 8.3 1.3 4,7E+02 6.8E+02 9.2E+02
Forest 37T s 24.0 0.3 0.5 1.1 1.0E+02 1.7E+02 3.7E+02
Non-forested wetland 8.8 0.7 0.0 1.3 10.8 0.0€+00 1.3E+01 1.1E+02
Mining [0R1] c.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+D0
Open land 526 3.7 3 0.5 1.1 1.6E+01 2.6E+01 5.8E+01
Participatory recreation 0.0 2.0 17.9 19.3 222 0.0E+00 C.OE+O0 0.0E+00
Spectator recreation 22 0.2 17.9 193 222 3.9E+01 4.3E+01 4. 9E+01
Water-based recreation 30 a2 3.7 57 2.8 11E+01 1.7E+31 3.8E+01
Residential, mult-family Q.0 Q.0 4.8 13.2 17.8 0.0E+00 0.0E+00 0.0E+0D
Residential, < % acre lots 730 52 3.7 10.5 14,7 2.7E+C2 7.7E+02 1,1E+03
Residential, % to ¥ acre lots 115.0 82 2.4 7.0 10.7 2.BE+Q2 B.0E+02 1.2E+03
Residential, > % acre lots 103.8 7.4 1.6 4.8 83 1.7E+02 5.08+02 8.6E+02
Salt marsh 494.0 352 0.0 1.3 10.8 0.0E+00 6.4E+02 £.3E+03
Commercial 54 0.4 0.9 14 3.2 4.3E+00 7.6E+00 1.7E+01
Industria Q.0 0.0 0.8 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Urban open 223 16 03 0.5 1.1 8.7E+00 1.1E+01 2.5E+01
Transportation oo oo o] 1.4 3.2 Q.0E+00 C.OE+OD 0.0E+D0
Wiste disposal {04 4] 0.0 G.9 14 3.2 C.0E+0 0.0E+C0 0.0E+00
Open water 15.8 1.1 0.0 2.5 0.8 0.0E+00 3.9E+0] 1.7E+402
Weedy perennial 11.2 08 5.4 14.8 210 8.0E+01 1.7E+02 2.4E+02
Land use total 1405.3 100.0 2.3E+403 5.1E+03 1.2E+04
Embayment Nitrogen loading coefficient Mitrogen loading
area tkg ha™ y°) (kg y™)
(ha) low mean high low mean high
ii. Atmospheric deposition 153.4 ar 5.7 12.6 5.7E+02 B.7E+02 1.9E+03
River flow Nitrogen concentration Nitregen loading
(m*s™) (mgiL) {kay™)
mean low mean high low mean high
iii. River (upsiream of delineation) 82 0.97 .49 3.00 1.9E+05 2.9E+05 5.9E+05

MNon-peiat source total 1.9E+05 3.0E+05 B6.1E+05




Table B-12. Nitrogen loading analysis for the Ipswich River Watershed Delineation

Watershed delineation ends at the first upstream dam

= Summary
Prasant nitrogen loading Future nitrogen foading {buildout)
(kg y™) (kg ¥
low mean high fow mean high
Point sources 6.5E+02 9.4E+03 3.0E+04 6.5E+02 9.4E+03 3.0E+04
Non-peint sources 1.9E+05 3.0E+05 6.1E+05 1.9E+05 3.0E+05 8.1E+05
Watershed total 1.8E+05 3.1E+405 6 4E+05 1.9E+05 3.1E+05 6.4E+05
# Point sources
Hitregen loading
(kg ¥
low mean high
i. NPDES facilities
Ipswich WWTF §.5E+02 9.4E+03 3.0E+04
Paint source totaj 6.5E+02 9.4E+03 3.0E+04
¥ Non-point sources
Nitragen loading coefficient Nitrogen loading
Area within watershed (kg ha'y") xay"h
{ha} {% of total) low mean high low mean high
i. Land use
Cropland 142.0 9.4 1.2 16.0 213 1.6E+03 2.3E+03 3.0E+03
Pasture 84.9 56 5.8 83 1.3 4.9E+02 7.0E+02 9.6E+02
Forest 352.3 234 Q.3 0.5 1.1 1.1E+02 1.8E+02 3.9E+02
Non-forested wetland 10.4 .7 Q.0 1.3 10.8 0.0E+00 1.4E+01 1.1E+C2
Miring 0.C oo 0.9 1.4 3.2 0.GE+00 0.CE+00 Q.QE+0C
Cpen land &0.0 4.0 0.3 05 1.1 1.88+01 3.0E+01 8.6E+01
Participatory recreation a6 0.0 17.9 19.3 22.2 0.0E+00 0.0E+CD C.0E+Q0
Spectator recreation 2.2 0.1 17.9 19.3 22.2 3.9E+01 4 3E+01 4.9E+01
Water-based recreation 30 0.2 3T 57 1286 1.1E+01 1.7E+01 3.8E+01
Residential, multi-family [eXi] 0.0 4.8 13.4 17.9 0.0E+00 ¢.0E+00 0.0E+00
Residential, < % acre lots 73.0 4.8 3.8 0.6 14,8 2.BE+02 7.8E+02 1.1E+03
Residential, % to ¥4 acre lots 121.3 8.1 24 7.0 10.7 2.9E402 8.5E+02 1.3E+03
Residential, > ¥ acre lots 107.4 7.3 16 4.9 8.3 1.7E+02 5.2E+02 B.9E+02
Salt marsh 494.0 328 0.0 1.3 i08 0.0E+00 B.4E+02 5.3E+03
Commercial 5.4 0.4 0% 1.4 a2 4.9E+00 7.B8E+00 1.7E+01
Industrial 0.0 0.c 0.8 1.4 32 Q.CE+00 0.CE+00 0.CE+0Q
Urban open 223 1.5 0.3 0.5 1.1 & 7E+O0 1.1E+01 2.5E+01
Transportation 0.0 GO0 0.9 1.4 32 G.0E+00 Q.0E+0Q 0.02+00
Waste disposal 0.0 0.0 0.9 1.4 32 C.0E+00 0.0E+00 0.0E+00
Open water 15.8 1.0 0.0 2,5 10.8 0.0E+00 3.9E+01 1.7E+02
Woody perenniat 1.2 0.7 5.4 14.8 21.0 6.0E+01 1.7E+02 2.4E+02
Land usa total 15051 100.0 31E+03 6.3E+03 1.4E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area {kg ha"' ") (kay™")
(ha) fow mean high low mean high
it. Atmospheric depasition 153.4 3.7 57 12.6 57E+02 8.7E+02 1.9E+03
River flow Nitrogen concentration Nitrogen loading
(m?s™) (mgiL) kgy™)
mean low mean high low mean tigh
ii. River {upstream of delineation} 8.2 0.97 1.49 3.00 1.9E+05 2.9E+05 5.9E+05

Non-point scurce totai

1.5E+05 3.0E+05

B.1E+05




Table B-13. Nitrogen loading analysis for the Ipswich Bay 1000 m Boundary Delineation
Includes Essex Bay and Annisquam River Subwatersheds

> Summary
IR Present nitrogen loading Future nitrogen loading (buidout)
(kg y™) (kg y"}
low mean high Jow rmean high
Point sources 2.6E+02 3.6E+02 4.9E+02 2.6E+02 3.6E+02 4.9E+02
Non-paint sources 2.0E+04 3.8E+04 BE+04 2.2E+04 4.6E+04 9.2E+04
Watershed total 2.0E+04 J.BE+04 81E+04 2.2E+04 4.7E+04 S.3E+04
¥ Point sources
Nitrogen loading
{kay™
low mean high
i. NPDES facilities
Essex Housing Authority WWTP 2.6E+02 3.6E+02 4.9E+02
Point source total 2.6E+02 3.6E+02 4_9E+02
» Non-point sources
Nitrogen loading coefficient Nitrogen lcading
Area within 1000 m boundary (kg ha'' y'" (kay™"
(ha} (% of total) low mean high low mean high
i. Land use
Cropland 212.4 4.0 11.2 i6.0 21.3 2AE+D3 3.4E+03 4.5E+03
Pasture 120.7 23 EX: B3 1.3 7.0E+02 1.0E+03 1.4E+03
Farest 19525 87 0.3 2.5 1.1 5.9E+02 9.8E+02 2.1E+03
Non-forested wetland 323 06 0.0 1.3 10.8 0.0E+00 4.2E+01 3.5E+02
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Open land 222.6 4.2 0.3 0.5 1.1 6.7E+01 1.1E+02 Z4E+02
Participatary recreation 233 0.4 17.9 19.3 22.2 4.2E+02 4 5E+02 5.2E+02
Spectator recreation 8.4 0.2 17.9 19.3 222 1.5E+02 1.6E+02 1.9E+02
Water-based recreation 1236 2.3 37 57 12.8 4.6E+02 7.GE+02 1.6E+03
Residential, multi-family 48 a.1 10.4 28.4 34.8 4 BE+01 1.3E+02 1.6E+02
Residential, < ¥4 acre lots 33.0 0.6 7.9 217 273 2.6E+02 7.2E+02 9.0E+02
Residential, % to ¥ acre lots 522.5 9.8 4.7 13.0 17.5 24E+03 6.8E+03 9.2E+403
Residential, > V; acre lots 510.9 9.6 2.7 7.9 11.7 1.4E+403 4 0E+03 6.0E+03
Salt marsh $357.2 255 0.0 1.3 108 0.0E+CO 1.8£+03 1.5E+04
Commercial 19.2 0.4 0.8 14 32 1.7E+01 2.7E+01 6.1E+01
Industnal 9.7 0.2 0.¢ 1.4 3.2 8.8E+00 1.4E401 3.1E+01
Urban open 45.8 0.8 0.3 0.5 1.4 1.4E+0% 2.3E+01 5. 0E+01
Transportation 259 0.5 0.9 14 3.2 2.3E+01 J6E+01 8.3E+01
Waste disposal 5.1 G.1 0.9 1.4 3z 5 5E+00 8.5E+00 1.9E+01
Open water 62.3 1.2 2.0 2.5 10.8 0.CE+Q0 1.6E+02 6.7E+02
Wooedy perennial 276 05 54 14.8 21.0 1.56+02 4.1E+02 5.8E+02
Land use total 5320.6 100.0 9.1E+03 2.1E+04 4,3E+04
Embayment Nitrogen loading coefficient Nitregen loading
area (kg ha™ y) {kay™)
{ha} low mean high low mean high
ii. Atmospheric deposition 2964.9 3.7 57 126 1.1E+04 1.7E+04 3.7E+04
River flow Nitrogen concentration Nitregen foading
{m* &™) (mait) fkay™
mean low mean high low mean high
ili. River {upstream of delineation) 0.0 0.0E+00 0.0E+00  Q.CE+O0 0.0E+00 0.0E+00 Q.0E+00

Non-peint source iotal

2.0E+04 3,BE+04

8.1E+04




Table B-14. Nitrogen loading analysis for the Ipswich Bay Watershed Delineation
Includes Essex Bay and Annisquam River Subwatersheds

» Summary
Present nitrogen loading Fyture nitrogen loading {buildout)
gy thg y™)
low mean high low mean high
Point sources 2.5E+02 3.6E+02 4.9E+02 2.6E+02 3.6E+02 4.9E+02
Non-point scurces 2.4E+04 4 6E+04 9.7E+04 3.0E+04 6.7E+04 1.2E+05
Watershed total 2.4E+04 4. 7E+D4 9.7E+04 3.0E+04 B.7E+04 1.3E+05

¥ Point sources

Nitrogen loading

{kay")
low mean high
i. NPDES facilities
Essex Housing Authority WWTP 2.6E+02 3.6E+02 4.9E+02
Point source total 2.6E+02 3.56E+07 4,9E+02
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha v (kg vy
{ha} (% of total) fow mearn higt low mean high
i. Land use
Cropland 3154 36 1.2 16.0 21.3 3.5E+03 5.0E+03 6.7E+03
Pasture 1701 1.8 5.8 8.3 11.3 9.9E+02 14E+03 1.9E+03
Farest 4477.7 50.& a3 0.5 1.1 1.3E+03 2.2E+03 4.9E+03
Non-forested wetland 2720 3.1 0.6 1.3 10.8 0.0E+00 3.5E+02 2.9E+03
Mining 00 Q.0 0.5 1.4 3.2 G.0E+00 0.0E+00 0.0E+00
Open land 2566 29 0.3 0.5 1.1 7.7E+01 1.3E+02 2.8E+02
Participatory recreation 23.7 03 17.9 19.3 222 4.3E+02 4.86E+02 5.3E+D2
Spectator recreation 8.4 01 17.9 18.3 222 1.5E+02 1.6E+02 1.96+02
Water-based recreation 123.9 1.4 37 57 12.6 4.6E+02 7.1E+02 1.6E+03
Residential, multi-famiy 4.8 0.4 14,7 1.6 385 5.3E4+01 1.4E+G2 1.8E+02
Residential, < 14 acre lots 330 0.4 8.9 24.2 30.1 2.9E+02 B.OE+0Z 9.9E+02
Residential, % to 12 acre lots 615.7 6.9 5.2 4.4 19.0 3.2E+03 8.8E+03 1.2E+04
Residential, > ¥ acre lots 703.5 7.9 3.0 85 12.5 21E+03 6.0E+03 8.8E+03
Salt marsh 1373.9 15.5 0.0 13 10.8 0.0E+C0Q 1.8E+03 t.5E+04
Commercial 24.9 ¢.3 0.8 1.4 .2 2.2E+01 3.5E+01 8.GE+01
Industriaf 1890 a.2 .9 1.4 3.2 1.7E+(1 2.7E+01 B6.1E+01
Urban open 79.8 131 0.3 0.5 1 2.4E+01 4 0E+01 8.8E+01
Transportation 68.8 c8 08 1.4 32 6.2E+C1 9.6E+01 2.2E+02
Waste disposal 7.9 G 0.9 1.4 3.2 7.1E+Q0 1.1E+01 2.5E+01
Open water 2639 3.0 0.0 25 10.8 0.0E+00 6.6E+02 2.8E+03
Woody perennial 32.8 0.4 5.4 4.8 21.0 1.BE+02 4.8E+02 6.9E+02
Land use tatal 8875.5 100.0 1.3E+04 2.9E+04 6.0E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha y) kgy"
{ha) low mean high low mean high
ii. Atmospheric deposition 29649 3.7 57 12.8 1.1E+04 1.7E+04 37E+O4
River flow Nitrogen concentration Nitrogen loading
(&™) (mgiL) kg y"™")
mean low mean high low mean high
iii. River {upstream of defineation) 0.0 0.0E+0Q  0.0E+00 9.0E+00C 0.0E+00 0.0E+00 0.0E+0C

Non-paint source tatal 2.4E+04 4. 6E+04 9.7E+04




Table B-15. Nitrogen loading analysis for the Essex Bay 1000 m Boundary Defineation

> Summary
Present nitrogen loading Future nitrogen loading {buiidout)
xgy") (kg ¥
low mean high low mean high
Paint sources 2.5E+02 3.6E+02 4.5E+02 2.6E+02 A.6E+02 4.9E+02
Non-point sources B.BE+03 1. 7E+04 3.BE+04 9,5E+03 2.1E+04 440404
Watershed total 9.1E+03 1.7E+04 3.5E+04 9.8E+03 2.2E+04 4. 5E+04

> Point sources

Nitragen loading

{kg v}
low mean high
i. NPDES facilities
Essex Housing Authority WWTP 2.6E+02 3.6E+02 4.8E+02
Paint source total 2.B6E+02 3 6E+02 4_9E+02
3 Non-paint sources
Nitrogen loading coefficient Nitrogen loading
Arga within 1000 m boundary (kg ha' vy kg ¥
(hha) (% of total) low mean high low mean high
i. Land use
Cropland 212.4 6.2 11.2 16.0 213 2.4E+03 34E+03 4 5E+03
Pasture 1135 3.3 5.8 83 "3 6.6E+02 9.4E+02 1.3E+03
Forest 1176.3 34.4 0.3 2.5 1.1 J.5E+02 5.9E+02 1.3E+03
Non-forested welland 158 [¢X] 0.0 1.3 10.8 0.0E+00 2.0E+01 1.78+02
Mining 0.0 G.0 0.8 1.4 3.2 C.CE+CO 0.0E+00 0.0E+00
Open land 1591 4,7 0.3 0.5 11 4.8E+01 8.0E+01 1.7E+02
Participatory recreation 201 123 17.9 19.3 222 3.6E+02 3.9E+02 4. 5E+02
Spectator recreation 30 0.1 17.9 18.3 22.2 5.4E+01 5.BE+D1 6.7E+01
Water-based recreation 39.5 1.2 k) 57 12.6 1.5E+02 2.3E+02 5.0E+02
Residential, multi-family 1.4 0.0 10.8 29.4 36.0 1.6E+01 4. 2E+01 5.2E+01
Residential, < ¥% acre lots 8.3 0.2 8.2 225 28.2 6.8E+01 1.9E+02 2.3E+02
Residential, % to % acre lots 124.7 3.7 4.8 13.5 18.0 6.0E+02 1.7E+03 2.2E+03
Residential, > 12 acre lots 318.0 9.3 2.8 8.1 12.0 9.0E+02 2.6E+03 3,BE+G3
Salt marsh 1150.5 33.7 0.0 1.3 10.8 0.0E+00 1.5E+03 1.2E+04
Commercial 1.8 0.3 0.9 1.4 3.2 1.1E+01 1.7E+01 3.8E+01
Industrial 3.1 0.1 0.9 1.4 3.2 2.BE+00 4.3E+00 9.8E+C0
Urban apen 15.7 0.5 0.3 0.5 1.1 4, 7E+00 7.8E+00 1.7TE+01
Transportation 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+0C 0.0E+00
‘Waste disposal 43 01 0.9 1.4 3.2 3.9E+00 6.0E+0C 1.4E+01
Cpen water 11.8 0.3 0.0 25 10.8 0.0E+00 3.0E+01 1.3E+02
Woeady perennial 259 08 5.4 14.8 21.0 1.4E+02 3.8E+02 5. 4E+02
Land use total 3415.4 100.0 5.7E+03 1.2E+04 2.8E+04
Embayment Nitrogen loading coefficient Nitrogen {oading
area (kgha” y) (kg y™h
{ha} low mean high low mean high
ii. Atmospheric deposition 825.7 3.7 2.7 12.6 31E+03 4.7E+03 1.0E+(4
River flow Nifrogen concentration Nitrogen foading
{(m’s™) (mgh) (kg y"
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 Q.0E+00 00E+0G  O.CE+00 0.0E+00 0.0E+00 0.0E+00C
Non-paint source fotal 8,8E+03 1.7E+04 3.8E+04




Table B-16. Nitrogen loading analysis for the Essex Bay Watershed Delineation

» Summary
Present nitrogen loading Futuse nitrogen loading {buildout)
gy (kg y™)
jow mean high low mean high
Point sources 2.6E+02 3BE+O2 4.9E+02 2.6E+02 3.8E+02 4.9E+02
Mon-point sources 1.2E+04 2.5E+04 5.3E+04 1.6E+04 3.9E+04 7.3E+04
VWatershed total 1.3E+04 2.5E+04 5.4E+04 1.5E+04 396404 7.3E+04
> Point sources
Nitrogen loading
(kg y™)
low mean high
i. NPDES facilities
Essex Housing Authority WWIP 2.6E+02 A.6E+02 4.9E+02
Point saurce totat 2.6E+02 3.6E+02 4.9E+02
* Non-point sources
Nitrogen loading coefficient Nitrogen leading
Area within watershed (kg ha™ y") (kg y“)
(ha} (% of tetah) low mean high low mean high
i. Land use
Cropland 3154 5.0 1.2 16.0 213 3,5E+03 5.0E+03 6.7E+03
Pasture 1603 2.5 5.8 83 11.3 9.3E+02 1.3E+03 1.86+03
Forest a182.7 50.0 a3 0.5 1.1 8.5E+02 1,8E403 3.5E+03
Non-farested wetland 244.8 3.8 0.0 1.3 10.8 0.GE+00 3.2E+02 2.6E+03
Mining 0.0 00 0.9 1.4 3.2 0.CE+00 0.0E+00 0.0E+00
Qpen land 123.1 3.0 03 .5 1.1 5.8E+01 9.7E+01 2.1E+02
Participatory recreation 208 03 17.9 19.3 222 3.7E+02 4,0E+02 4.6E+02
Spectator recreation 3.0 0.0 179 19.3 22.2 S4E+D1 5.8E+01 6.7E+01
Water-based recreation 398 0.6 37 57 12.6 1.5E+02 2.3E+02 5.0E+02
Residential, multi-family 14 0.0 131 35.6 42.9 1.9E+01 5.1E+01 6.2E+01
Resideniial, < % acre lots 8.3 0.1 10.0 271 33.4 8,28+01 2.2E+02 2.8E+02
Residential, % to ¥ acre lots 217.9 3.4 5.8 16.0 20.8 1.3£+03 3.5E403 4.5E+03
Residential, » ¥ acre [ots 501.2 79 33 9.3 13.4 1.6E+03 4 7E+03 B6.7E+D3
Salt marsh 11608 18.2 Q.0 1.3 10.8 G.0E+00 1.5E+03 1.3E+04
Commercial 16.2 0.3 0.9 1.4 3.2 1.5E+01 2.3E+01 5.2E+01
industrial 5.0 0.1 0.9 1.4 3.2 5.4E+00 B.3E+00 1.9E+01
Urban open 481 0.8 0.3 0.5 1.1 14E+01 2.4E+01 5.3E+01
Transportation 37.7 0.6 c9 14 3.2 3 AE+D1 5.3E+01 1.2E+02
Waste disposal 6.1 0.1 09 1.4 3.2 5.5E+00 B.5E+00 1.9E+01
Open water 166 7 2.6 0.0 25 10.8 0.0E+00 4. 2E+02 1.8E+03
Woody perennial 31.1 0.5 54 14.8 21.0 1.7E+02 4.B6E+02 6.5E+D2
Land use {atal §361.1 100.0 9.3E+03 2.0E+04 4.3E+04
Embayment Nitrogen loading coefficient Nitragen loading
arsa (kg ha” y™ (kg ¥'H
{ha) low mean high low mean high
il. Aimospheric depasition 8287 37 37 12.8 3 1E+03 4.7E+03 1.0E+04
River flow Nitrogen concentration Nitrogen foading
(m®s™) (mgiL) (kg y™)
mean low mean high low mean high
iii. River (upstream of delineation} [R5 0.0E+00 0.0E+00 0.0E+C0 ¢.0E+00 C.0E+00 0.0E+00
Non-peoint scurce total 1.2E404 2.58+04 5.3E+04




Table B-17. Nitrogen loading analysis for the Annisquam River 1000 m Boundary Delineation

» Summary
Present nitrogen loading Future nitrogen loading (buildout)
kay) kg y™")
low mean high low mean high
Point sources 0.0E+400 ¢.0E+00 G.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 3.6E+03 8.1E+03 1.6E+04 4.6E+03 1.1E+04 1.9E+04
Watershed total 3.6E+03 8.1E+03 1.6E+04 4.6E+03 1,1E+04 1.9E+04

#» Point sources

Nitrogen foading
kg y™)
low mean high
i. NPDES facilities
0.0E+00 0.CE+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
# Non-point sources
Nitrogen lcading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha™ vy} (kg ¥y
{ha) (% of total) low mean high low mean high
i. Land use
Cropland 0.0 oG 1.2 16.0 21.3 0.0E+00 0.0E+00 0.0E+CO
Pasture 2.0 21 58 B.3 1.3 1.1E401 1.6E+01 2.2E+01
Forest 6207 43,1 0.3 0.5 1.1 1.98+02 3.1E+02 6.8E+02
Non-forested wetand 12.2 0.8 0.0 1.3 10.8 0.0E+00D 1.86E+01 1.3E+02
Mining 0.0 0.0 0.9 1.4 32 0.0E+00 0.0E+00 0.0E+00
Open land 418 29 0.3 0.5 %1 1.3E+01 2.1+ 4.6E+01
Participatory recreation 3.0 0.2 17.9 183 222 5.3E+01 57E+01 6.6E+01
Spectalor recreation 4.4 0.3 17.9 193 222 7.9E+01 8.5E+01 9.8E+01
Water-based recreation 12.2 0.8 3.7 57 126 4.5E+01 7.0E+01 1.5E+02
Residential, muiti-family 3.1 0.2 9.8 26.7 329 31E+01 8.3E+01 1.0E+0D2
Residential, < % acre lots 247 1.7 7.5 205 26.0 1.8E+02 5.1E+02 6.4E+02
Residential, ¥ to ¥ acre lots 274.% 19.0 4.4 12,4 16.8 1.2E+03 3.4E+03 4.BE+03
Residential, > % acre lots 134.6 9.3 2.6 75 11.3 3.5E+02 1.0E+03 1.5E+D3
Salt marsh 205.9 14.3 0.0 1.3 10.8 0.0E+00 2.TE+02 2.2E+03
Commercial 7.3 0.5 0.8 1.4 3.2 6.6E+00 1.0E+01 2.3E+01
Industriai 6.7 0.5 0.9 1.4 3.2 6,0E+00% 9.4E+00 2.1E+01
Urban open 16.2 1.1 0.3 0.5 1.1 4.BE+0Q 8,1E+00 1.8E+01
Transportation 25.8 18 0.9 1.4 3.2 2.3E+01 3.6E+01 B.3E+01
Waste disposal 13 0.1 0.9 .4 3.2 1.2E+00 1.9E+00 4.2E+C0
Opean water 43.8 3.0 00 2.5 10.8 0.0E+00 1.1E+32 4.7E+02
Woody perennial 16 0.1 54 148 21.0 8.8E+00 24E+01 34E+01
Land use total 14415 100.0 2.2E+03 6.6E+03 1.1E+04
Embayment Nitrogen lpading coefficient Nitrogen loading
area (kg ha™y™") kg y")
(ha) low mean high low mean high
ii. Atmospheric deposition 363.9 3.7 5.7 12,6 1.3E+03 2.1E+03 4,6E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™) {mgiL} kg y™
mean low meaan high low mean higs
iit, River {upstream of delineation) 0.0 G.0E+00  O.CE+00  0.0E+00 0.0E+00 0.0E+00 0.0E+0D
Non-point source 1etal 3. 6E+03 8.1E+03 1.6E+04




Table B-18. Nitrogen loading analysis for the Annisquam River Watershed Delineation

> Summary
Present nitrogen loading Fulure nitrogen loading {buildout)
(kg ¥7) kg ¥
low mean high low mean high
Point sources 0.0E+D0 0.0E+00Q 0.0E+00 0.0E+00 0.0E+00 0.GE+C0
Non-point sources 3.8E+D3 B.TE+03 1.7E+04 5.5E+03 1.4E+04 2.3E+04
Watershed total 3.8E+03 B.7E+03 1.7E+04 5.5E+03 1.4E+04 2. 3E+04
J Point sources
Nitrogen loading
(kg y"
law mean high
i. NPDES facilities
0.OE+00 C.0E+0D 0.0E+00
Point source total 0.CE+00 0.0E+C0 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed tkgha’y" (kgy™
(ha) (% of total) low mean kigh low mean high
i. Land use
Croplznd oo 0.0 1.2 16.¢ 2t3 0.0E+00 0.0E+00 0.0E+00
Pasture 2.0 0.1 5.8 a3 11.3 11E+01 1.6E+01 2.2E+01
Farest 1035.0 535 0.3 Q.5 1.1 3AE+02 5.2E402 1.1E+03
Non-forested wetland 21.5 1.1 a.c 1.3 10.8 0.OE+00 2.BE+01 2.3E+02
Mining 0.0 0.0 0.8 1.4 3.2 0.0E+00 0.0E+20 0.0E+00
Open land 41.8 22 03 05 1.1 1.3E+01 2.1E+0% 4.6E+01
Paricipatory recreation 3.0 02 17.8 15.3 22.2 §.3E+01 S.TE+C1 &5.6E+01
Speciator recreation 4.4 0.2 17.9 18.3 222 7.9E+01 8.5E+01 9.8E+01
Water-based recreation 12.2 0.6 37 57 126 4 5E+01 T.0E+01 1.5E+02
Residentiat, multi-family 3.1 0.2 10.2 27.7 341 3.2E+01 8.7E+01 1.1E+02
Residential, < % acre lots 24.7 1.3 7.8 21.3 26.8 1.9E+02 5.3E+02 8.6E+02
Residential, ¥4 to 12 acre lots 274.% 4.2 46 12.8 17.3 1.3E+03 3.5E+03 4.7E+03
Residential, > 14 acre lots 139.8 7.2 2.7 7.7 11.6 3.8E+02 1.18+03 1.6E+03
Salt marsh 212.2 1.0 0.0 1.3 10.8 0.0E+00G 2.8E+02 2.3E+03
Commercial 87 0.4 0.9 1.4 3.2 7.8E+00 1.2E+01 2.8E+01
Industrial 13.0 0.7 0.9 1.4 32 1.2E+01 1.8E+01 4.2E+01
Urban open 17.7 0.9 0.3 0.5 1.1 S.3E+0D 8.9E+00 2.0E+01
Transportation 312 186 09 1.4 3.2 2.8E+01 4 4E+01 1.0E+02
Wasta disposal 1.3 0.1 0.9 1.4 3.2 1.2E+00 1.9E+00 4 2E+0C
Open water 286 4.6 0.0 2.5 10.8 C.0E+GO 2.2E+02 9.65+02
Wooedy perennial 1.8 041 5.4 14.8 21.0 B.BE+00 2.4E+01 3.4E+01
Land use total 1937.2 100.0 2.4E+03 6.6E+03  1.2E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area kgha’y") (kay™
(ha} low mean high low mean high
. Atmospheric deposition 363.9 3.7 57 12.6 1.3E+03 2.4E+03 4.6E+03
River flow Nitrogen concentration Nitrogen loading
m’s™ {rgiL) tkay™)
mean low mean high low mean high
jii. River (upstream of defineation) 0.0 0.0E+00 0.0E+00  D.OE+00 0.0£+00 0.0E+00 0.0E+00
MNon-point scurce total 3.8E+03 8. 7E+03 1.7E+04




Table B-19. Nitrogen loading analysis for the Sandy Bay 1000 m Boundary Delineation

> Summary
Present nitrogen loading Future nitrogen lcading (buildout)
kg y™) kg y™
low mean high low mean high
Point sources 1.0E+04 1.4E+04 3.8E+04 1.0E+04 1.4E+04 3.8E+04
Non-paint sources 2.0E+03 3.5E+03 7.4E+03 2.0E+03 ATE+03 7.88+03
Watershed total 1.2E+04 1.7E+04 4.5E+04 1.2E+04 1.8E+04 4.6E+04
* Paint sources
Nitrogen [oading
kay™)
low mean high
i. NPDES facilities
Rockport WWTF 1.0E+04 1.4E+04 3.8E+04
Point scurce total 1.0E+04 1.4E+04 3.8E+04
3 Non-point sources
Nitrogen loading coefficient Nitrogen ioading
Area within 1000 m boundary (kg ha ¥y} (kgy™
(ha) {% of total) low mean high low mean high
i, Land use
Cropland 11 0.2 11.2 16.0 213 1.2E+01 1.8E+01 2.4E401
Pasture 4.2 0.9 5.8 8.3 1.3 2.5E+01 3.5E+01 4.8E+01
Forest 161.2 333 0.3 0.5 1.1 4.8E+01 8.1E+01 1.8E+02
Non-forested wetland 2,2 05 0.0 1.3 0.8 Q.0E+0Q 2.9E+00 2.4E+01
Mining 0.9 0.2 0.9 1.4 3.2 8.4E-01 1.3E+00 3.0E+00
Open land 11.3 2.3 0.3 0.5 14 3.A4E+G0 S5.6E+00 1.2E+01
Participatory recreation 09 0.0 17.9 19.3 222 0.0E+C0 0.0E+00 0.0E+00
Spectator recreation 2.8 0.5 17.9 19.3 22.2 5.0E+01 SA4E+D1 B.2E+01
Water-based recreaticn 11.5 2.4 37 5.7 126 4,3E+0 B.6E+01 1.5E402
Residential, mult-family 8.6 1.8 1.8 53 B9 1.5E+01 4.6E+01 T.6E+01
Residential, < ¥ acre lots 90.8 18.8 1.5 47 8.1 1.4E+02 4.2E+02 T.AE+02
Residential, % to ¥z acre lots 117.3 242 1.2 3.8 7.1 1.4E+02 4§ 4E+02 B.3E+02
Rasidential, > ¥ acre lots 359 7.4 1.0 3.2 B.5 J.BE+01 1.2E+02 2.3E+02
Salt marsh 0.0 0.0 0.0 1.3 10.8 0.0E+00 0.0E+0C 0.0E+00
Commercial 165 3.4 0.9 1.4 3.2 1.5E+01 2.3E+01 5.3E+01
Industrial 1.9 0.4 0.9 1.4 3.2 1.7E+00 2.8E+00 6.0E+00
Urban open 38 08 0.3 0.5 1.1 1.1E+00 1.9E+00 4,1E+00
Transportation 4.5 0.9 0.5 1.4 32 4.0E+00 6.2E+Q0 1.4E+01
Waste disposal 1.8 0.4 0.9 1.4 3.2 1.7E+00 27E+00 6.2E+00
Open water 75 1.5 0.0 2.5 10.8 0.0E+00 1.9E+01 8,1E+01
Woedy perennial 0.0 o.c 5.4 4.8 21.0 0.0E+00 0.0E+00 0.0E+00
Land use total 4B83.8 100.0 5.4E+02 1.3E+03 2.5E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha* y™) (kgy™"
{ha} low mean high low mean high
ii. Atmospheric deposition 382.8 3.7 5.7 1286 1.4E+03 2.2E+03 4.8E+03
River flow Nitregen concentration Nitrogen loading
(m® 5™ (mgit) (kg ¥
mean low mean high low mean high
iii. River {upstream of delineation) 0.0 0.OE+00  O.CE+00  0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point source total 2.0E+G3 3.5E+03 7.4E+03




Table B-20. Nitrogen loading analysis for the Sandy Bay Watershed Delineation

» Summary
Present nitrogen foading Future nitrogen loading (buildout)
(kgy™) (kg y™)
low mean high low mean high
Point sources 1.0E+04 1.4E+04 3.8E+04 1.0E+04 1.4E+04 3.8E+04
Non-point sourcas 2.0E+03 3.7E+03 7.8E+03 2.1E+03 4.1E+03 8 4E+03
Watershed total 1.2E+404 1.8E+04 4.6E+04 1.2E+04 1.8E+04 4.6E+04
¥ Point sources
Nitrogen loading
(kg y™h
low mean high
i. NPDES facilities
Rackpart WWTF 1.0E+04 1.4E+04 3.8E+04
Point source total 1.0E+04 1.4E+04 3.BE+04
> Non-point sources
Nitrogen ieading coefficient Nitrogen loading
Area within watershed (kg haly™) kg ¥
(ha} {% of tolal) low mean high low mean high
i. Land use
Cropland 1.1 0.2 14.2 16.0 21.3 1.2E+01 1.8E+01 2.4E+01
Pasture 4.2 0.7 53 33 1.3 2.5E+01 3.5E+01 4.3E+01
Forest 247 .4 40.5 0.3 0.5 11 7.4E+01 1.2E+02 2.7E+02
Non-forested wetland 10.0 18 0.0 1.3 10.8 C.0E+00 1.3E+01 1.1E+02
Miring 4.3 0.7 3] 1.4 3.2 3.9€+00 8.CE+00 1.4E+01
Open land 130 21 03 0.5 1.4 3.9E+00 6.5E+00 148401
Participatory recreation 0.0 0.0 17.9 19.3 222 0.0E+Q0 0.0E+C0 0.0E+CO
Spectator recreation 2.8 05 17.9 19.3 222 5.0E+01 S5.4E+01 B.2E+01
Water-based recreation 11.5 1.9 3.7 5.7 126 4_3E+01 6.6E+1 1.5E+02
Residential, multi-family 9.9 1.6 1.9 5.5 9.1 1.8E+01 5.4E+01 B.OE+01
Residential, < ¥ acre lots 1902.5 16.8 1.6 4.8 8.3 1.6E+02 4.9E+02 8,5E+02
Residential, ¥ to ¥ acre iots 121.2 19.8 1.2 3.8 72 1.5E+02 4. 6E+02 B.7E+02
Residential, > ¥ acre |ots 40.1 5.6 1.0 3.3 8.5 4 1E+01 1.3E+02 2.6E+02
Salt marsh 0.0 0.0 0.0 13 10.8 0.0E+00 0.0E+00 0.OE+0G
Commercial 19.3 32 0.9 1.4 3.2 1.7E+01 2.7E+01 6.2E+01
Industrial 1.9 0.3 0.9 1.4 3.2 1.7E+00 2.6E+00 5.0E+0C
Urban open 8.3 1.0 0.3 05 11 1.9E+00 3.1E+00 6.9E+00
Transpartation 45 0.7 0.9 14 32 4.0E+00 6.2E+00 1.4E+01
\Wasie disposal 2.0 0.3 0.9 1.4 3.2 1.8E+00 2.7E+00G 6.2E+00
Open water 8.7 1.4 0.0 25 10.8 0.0E+00 2.2E+01 9.4E+01
Woody perennial 0.0 Q.0 5.4 14.8 21.0 0.0E+00 0.0E+00 0.0E+00
Land use total 5105 100.0 6.1E+HI2 1.5E+03 2.9E+03
Embayment Nitrogen loading coefficient Nitregen loading
area {kg ha™ y") (kg ¥
(ha} fow meart high low mean high
ii. Atmaspheric deposition 828 3.7 57 12.6 1.4E+03 2.2E+03 4,88+03
River flow Nitrogen concentration Nitregen toading
(m*s™) (mgit) (kg ¥
mean low reart high low mean high
iii. River {upstream of delineation} 00 G.0E+00  0.05+00  Q.0E+00 0.0E+00 0.0E+00 0.0E+00
Nen-point source total 2.0E+03 3. 7E+03 7.8E+03




Table B-21. Nitrogen loading analysis for the Gloucester Harbor 1000 m Boundary Delineation

¥ Summary
Prasent nitrogen loading Fulure nitrogen loading {(buildout)
(kg ¥ {kay")
low mean high low mean high
Paint sources 4,5E+04 9.1E+04 1.7E+D5 4.5E+04 9.1E+04 1.7E+05
Non-point sources 3.7E+03 6.3E+03 1.3E+D4 3.8E+03 6.6E+03 1.3E+04
Watershed total 4.9E+04 9.7E+04 1.9E+05 4.5E+04 9.8E+04 1. 9E+05
> Point sources
Nitrogen loading
kg y™)
low mean high
i. NPDES facilities
Gloucester WPCF 4,5E+04 9.1E+04 17E+Q5
Point source total 4.5E+04 9,1E+04 1.7E+05
> Non-polnt sources
Nitrogen loading coefficient Nitrogen [oading
Area within 1000 m boundary (kg ha'y") kg ¥
(ha} {% of total) low mean high low mean high
i. Land use
Cropland 0.6 01 112 6.0 213 7.0E+00 1.0E+01 1.3E+01
Pasture 186 0.2 58 83 11.3 9.4E+00 1.3E+01 1.8E+01
Forest 2063 27.4 0.3 0.6 1.1 §.2E+01 1.0E+0GZ 2.3E+02
Non-forested wetland 6.0 0.8 .0 13 10.8 0.05+00 7.9E+00 6.5E+01
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Cpen land 16.6 2.2 0.3 0.5 1.1 5.0E+00 B.3E+00 1.8E+01
Participatory recreation 22,6 30 17.9 18.3 222 4.0E+02 4.4E+02 5.0E+02
Spectator cecreation 15.0 2.0 17.9 19.3 222 2.7E+02 2.5E+02 3.38+02
Water-based recreation 236 .9 a7 57 126 B7E+M 1.3E+02 3.0E+02
Residential, multi-farmily 10.4 14 21 63 2.9 2.2E+01 6.5E+01 1.0E+02
Residential, < ¥4 acre lots 170.3 226 1.8 53 8.9 I AE+D2 9.1E+02 1.5E+03
Residentiai, % to % acre lots 80.4 10.7 1.3 4.1 7.5 1.1E+02 3.3E+02 6.0E+02
Residential, > V2 acre lots 72.0 9.6 11 3.4 6.7 7.7E+01 2.5E+02 4.8E+02
Salt marsh 36.2 4.8 0.0 1.3 10.8 0.0E+D0 4.7E+01 3.9E+02
Commerciat 20.0 27 0.9 1.4 3.2 1.8E+01 2.8E+01 6.4E+01
industrial 10.1 1.3 0.9 14 3.2 9.1E+00 1.4E+01 3.2E+01
Urban opea 25.0 3.3 0.3 0.5 1.1 7.5E+00 1.3E+01 2 BE+01
Transportation 277 37 0.9 1.4 32 2.5+01 3 9E+01 8.9E+01
Waste dispesal 5.0 0.7 ge 1.4 32 4.5E+00 7 0E+00Q 1.6E+01
Open water 2.6 0.4 0.0 2.5 10.8 0.0E+20 6.6E400 2.8E+01
Woody perennial 0.0 0.0 5.4 14.8 2.0 0.0E+00 0.0E+00 0.0E+00
Land use total 752.2 100.0 1.4E+03 2.7E+03 4 BE+03
Embayment Nitregen loading coefficient Nitregen oading
area (kg ha™ y™) kay™h
{ha) low mean high low mean high
ii. Atmospheric deposition 6253 37 57 12,6 2.3E+03 3.6E+03 7.9E+03
River flow Nitregen concentration Nitrogen loading
(m* &™) (mgit) (kg y™)
mean low mean high low mean high
iii. River (upstream of delineatian) 0.0 0.0E+00  00E+D0  DOE+00 0.0E+00 0.0E+00 0.0F+00
Non-peint source total 3.7TE+03 6.3E+03 1.3E+04




Table B-22. Nitrogen loading analysis for the Gloucester Harbor Watershed Delineation

» Summary
i Present nitrogen loading Future nitroges loading (buildout)
kg ¥ (kg y™}
low mean high tow mean high
Pomt sources 4.5E+04 9.1E+04 1.7E+05 4 5E+04 9,1E+04 1.7E+05
Non-point sources 3.7E+03 6.3E+03 1.3E+04 3.BE+03 6.6E+03 1.3E+04
Watershed total 4,9E+04 9.7E+04 1.9E+05 4.9E+04 9.8E+04 1,9E+05
¥ Point sources
Nitrogen loading
(kg y™)
low mean high
i. NPDES facilities
Gloucester WPCF 4 5E+04 9.1E+04 1.7E+05
Point source total 4.5E+04 9.1E+04 1.7E+05
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™ vy (kayh
tha) {% of total) low mean high low mean high
i. Land use
Cropland 286 0.1 11.2 8.6 213 7.0E+00 1.0E+01 1.3E+01
Pasture 16 0.2 5.8 83 11.3 9,4E+00 1.3E+01 1.8E+01
Farest 2123 218 0.3 0.5 11 5.4E+01 1.1E+02 2.3E+02
Non-forested wettand 75 1.0 0.0 1.3 10.8 0.0E+00 9,7E+00 B1E+01
Miring 0.0 0.0 0.9 14 3.2 0.0E+00 0.0E+00 C.05+00
Qpen land iTG 2.2 0.3 0.5 1.1 5.1E+00 8.5E+00 1.9E+01
Participatory recreation 22,8 29 17.9 19.3 222 4.0E+02 4 4E+02 5.0E+02
Spectator recreation 15.0 290 17.9 19.3 222 2.7E+02 2.9E+02 3.3E+02
Water-based recreation 236 31 3.7 5.7 126 B.7TE+01 1.3E+02 3.0E+02
Residential, muiti-family 108 14 2.1 8.2 9.9 2.2E+01 6.6E+01 1.0E+02
Residential, < % acre lois 172.2 224 1.8 53 B.g 3.1E+02 9.2E+02 1.5E+03
Residential, % to ¥ acre lots 80.4 10.4 1.3 4.1 7.5 1.1E+02 3.3E+02 6.0E+02
Residential, > ¥z acre lois 2.0 4.4 1.1 3.4 87 77E+M 2.5E+02 4.8E+02
Salt marsh 382 47 0.0 %3 108 0.0E+00 4 7TE+01 3.9E+02
Cammercial 200 2.8 0.9 1.4 12 1.8E+3 2.8E+01 6.4E+01
Industrial 136 1.8 0.9 1.4 3.2 1.2E+1 1.9E+01 4 4E+01
Urban open 26.6 3.5 0.3 0.5 1.1 B.0E+00 1.3E+1 2.9E+01
Transportation 29.3 38 0% 1.4 3.2 2.86E+0% 4. 1E+01 9.4E+01
Waste disposal 56 2.7 0.8 1.4 3.2 5.CE+00 7.8E+00 1.8E+01
Opean water 2.6 0.3 0.0 2.5 10.8 0.0E+00C B.BE+00 2.BE+01
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 0.0E+Q0 0.0E+00
Land use total 769.2 100.0 1.4E+03 2.7E+D3 4.9E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha" y) gy
{ha) low mean high low mean high
ii. Atmospheric deposition 625.3 3.7 57 12.6 2.3E+03 3.6E+03 7.9E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™ (mgiL) (kay™
mean low mean high low mear high
iti. River (upstream of delineation) 0.0 0.0E+00  0.0E+00 O0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point source total 3.7E+03 6.3E+03 1,3E+04




Table B-23. Nitrogen loading analysis for the Hingham Bay 1000 m Boundary Delineation
Includes Weymouth Fore and Weymouth Back Rivers, Higham Harbor, Weir River and Hull Bay

» Summary
Present nitregen loading Future nrogen loading (buidout)
kg y) (kgy)
low mean high low mean high
Peint sources 2.7E+05 2.8E+05 3.7E+05 2.7TE+DS 2.BE+05 3.7E+05
Non-point sources §,6E+04 8.2E+04 T.2E+05 6.6E+04 8.2E+04 1.2E+05
Watershed total 3.3E+05 3.6E+05 4.9E405 3.3E+05 3.68+05 4.9E405

» Point sources

Nitrogen loading

{(kgy™")
low mean high
i. NPDES facilities
Hull WPCF 2.TE+04 4.3E+04 7.5E+04
Nut island 2.4E4+05 2.4E+05 3.0E+05
(assumes 9% of Mut Island efffuent enters the Fore River; MWRA, 1995)
Paint saurce total 2.7E+05 2.8E+05 ITE+D5
» Non-point sources
Nitregen loading coefficient Nitrogen lcading
Area within 1000 m beundary {kg ha* v (kg ¥y
(ha} (% of total) low mean high low mean high
i. Land use
Cropland 63.0 1.5 11.2 16.0 213 7.1E+02 1.0E+03 1.3E+03
Pasture 17.9 0.4 58 8.3 11.3 1.0E+02 1.5E+02 2.0E+02
Forest 600.6 14.7 0.3 0.5 1.1 1.8E+02 3.0E+02 6.6E+02
Non-forested wetland 48.4 12 0.0 1.3 1.8 C.0E+00 6.3E+01 S5.2E+02
Mining 328 Q.8 0.9 14 3.2 3.0E+01 4.6E+01 1.1E+02
Open and 1137 2.8 0.3 0.5 1.1 JAE+01 5.7E+01 1.3E+02
Participatory recreation 9.7 0.2 17.8 19.3 22.2 1.7E+02 1.9E+02 2.1E+02
Spectator recreation 732 1.8 17.9 19.3 222 1.3E+03 1.4E+03 1.6E+03
Water-based recreation 50,6 1.2 37 5.7 12,6 1.9E+02 2.9E+Q2 6.4E+02
Residential, multi-family 104.4 28 2.1 6.3 9.9 2.28+02 6.5E+02 1.0E+03
Residential, < ¥ acre lots 1347.6 331 1.8 5.3 8.9 2.4E+03 7.2E+03 1.2E+04
Residential, % to ¥ acre lots 4254 10.4 1.3 4.1 7.5 5.7E+02 1.8E+03 3.2E+03
Residential, > 14 acre lots 200.2 4.9 1.1 3.4 6.7 21E+02 6.85+02 1.3E+03
Salt rrarsh 2547 6.3 0.0 1.3 10.8 0.0E+QC 3.3E+02 2.8E+03
Commercial 1851 4.5 0.9 1.4 3.2 1.7E+02 2.5E+02 5.9E+02
Industrial 244 3 8.0 0.9 1.4 3.2 2.2E+02 J4E+02 7.8E+02
Urban open 260.6 6.4 0.3 0.5 1.1 7.8E+01 1.3E+02 2.9E+02
Transporation 107 0.3 0.9 1.4 3.z 2.8E+00 1.5E+01 3.4E+01
Waste disposal 86 02 ¢9 1.4 32 5,9E+00 9.2E+C0 2.1E+01
Open water 221 0.5 0.0 2.5 10.8 0.0E+00 S.5E+01 2.4E+02
Woody perennial 0.5 0.0 5.4 14.8 21.0 2.5E+00 6.8E+0C 9. T7E+CD
Land use totat 40720 - 160.0 6.6E+03 1.5E+04 2.8E+04
Embayment Nitregen loading coefficient Nitrogen loading
area (kg hal y") g y™)
{ha) low mean high low mearn high
ii. Atmospheric deposition 3536.2 37 57 126 1.3E+04 2.0E+04 4.5E+04
River flow Nitrogen concentration Nitragen loading
(m®s™) (mgiL) (kg v
mean low mean high low mean high
iii. River {upstream of detineation) 4.6E+04 4. 6E+04 4.6E+04

Non-point source total B.6E+04 B.2E+04 1.2E+05




Table B-24. Nitrogen loading analysis for the Hingham Bay Watershed Delineation
Includes Weymouth Fore and Weymouth Back Rivers, Higham Harbor, Weir River and Hull Bay

> Summary
Present nitrogen loadiag Future nitrogen loading (buiidout}
kg ¥ (kay™)
low mear high low mean high
Point sources 2.7E+05 2.8E+05 3.7E+05 2,7E+D5 2.8E+05 3.7E+05
Non-point sources 6.5E+04 8.2E+04 1.2E+05 6.5E+04 8.2E+04 1.2E+05
Watershed totai 3.3E+05 3. 6E+0E 4 9E+05 3.3E+05 3.7E+05 4.9E+05
> Point sources
Nitrogen Joading
kgy™"
low mean high
i. NPDES facilities
RHull WPCF 2.7E+04 4.35E+04 7.5E+04
Nut sland 2.4E+05 2 4E+05 3.0E+05
{assumes 9% of Nut Istand effluent enters the Fare River; MWRA, 1995)
Point scurce total 2.7E+05 2.8E+05 3.7E+D5
> Non-polat sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™ ¥ (kg y")
{ha) (% of total) fow mean high low mean high
i. Land use
Cropland 83.0 1.3 1.2 16.0 213 T1E+02 1.0E+03 1.3E+03
Pasture 23.3 0.8 5.8 8.3 11.3 1.4E+02 18E+02 2.6E+02
Forest 806.5 6.6 0.3 0.5 1 24E+02 4.CE+02 B.9E+02
Nan-forested wetland 55.8 1.1 Q0 1.3 10.8 0.0E+00 7.3E+01 6.0E+02
Mining 55.1 1.1 0.9 1.4 3.2 5.0E+01 7.78+01 1.8E+02
Open land 127.7 26 03 2.5 11 ABE+O1 B.4E+01 1.4E+02
Participatory recreation 342 0.7 17.9 183 222 6,1E+02 6.6E+02 7.6E+02
Spectator recreation 82.8 1.7 17.9 18,3 222 1.5E+03 1.6E+03 1.8E+03
Water-based recreation 5086 1.0 37 57 12.6 1.9E+02 2.9E+02 6.4E+02
Residential, multi-famity 119.8 2.5 2.1 6.2 9.8 2.5E+02 7AE+02 1.2E+63
Residential, < ¥ acre lois 1555.8 3z.0 1.8 53 8.8 2.8E+03 8.2E+03 1.4E+04
Residential, 1 to : acre lots 614.5 128 1.3 4.1 7.5 8.2E+02 2.5E+403 4.6E+03
Residential, > 4 acre lots 218.8 4.5 1.1 3.4 6.7 2.3E+02 74E+02 1.5E+03
Salt marsh 254.7 5.2 0.0 1.3 10.8 0.0E+00 3.3E+02 2.BE+03
Commercial 2157 4.4 0.9 1.4 3.2 1.9E+02 3.0E+02 §.8E+02
Industrial 249.2 5.1 0.9 1.4 3.2 2.2E+02 3.5E+02 8.0E+02
Urban open 2923 6.0 0.3 0.5 1.1 8.8E+01 1.5E+02 3.2E+H02
Transportation 137 03 0.8 14 a2 1.2E+01 1.98+01 4.4E+01
Wasie disposal 95 0.2 0.9 1.4 32 8.5E+00 1.3E+01 3.0E+01
COpen water 24.4 0.5 0.0 2.5 10.8 0.0E+00 B1E+01 2.6E+02
Woeody perennial 1.3 0.0 5.4 14.8 21.0 7.3E+00 2.0E+01 2.8E+01
Land use total 4868.8 +00.0 B8.GE+03 1.8E+04 3.3E+04
Embayment Nitrogen loading coefficient Nitrogen [oading
area tkgha''y") (kg y™
(ha) low mean high fow mean high
ii. Atmaospheric deposition 3536.2 3.7 57 126 1.3E+04 2,0E+04 4 5E+04
River fiow Nitrogen concentration Nitrogen loading
(m®s™) {mgit) kay™)
mean low mean high low mean high
lii. River {upstream of delineation) 4.4E+04 4.4E+04 4 4E+04
Non-point source {otal 5.5E+04 8,2E+04 1.2E+05




Table B-25. Nitrogen loading analysis for the Weymouth Fore River 1000 m Boundary Delineation

¥ Summary
Prasent nitrogen foading Future nitrogen loadirg (buildout)
k¥ kay")
low mean high fow mean high
Point sources 2.4E405 2.4E+05 3.0E+05 2.4E+05 2.4E+05 3.0E+05
Non-point sources B.2E+03 1.2E+04 2.1E+04 8.2E+03 1.2E+04 2.1E+04
Watershed total 2.5E+05 2.5E+05 3.2E+05 2.5E+05 2.5E+Q5 3.2E+05
¥ Point sources
Nitrogen loading
(kg ¥}
low mean high
i. NPDES facilities
Mut Istand 2.4E+05 2 4E+05 3.0E+05
(assumes 9% of Nut Island effluent enters the Fore River; MWRA, 1995)
Puoint scurce tota) 2AE+05 2.4E+05 3.0E+05
> Non-point sources
Nitregen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha'ly'") (kg v}
{ka) (% of totai) low mean high fow mean high
i, Land use
Cropland Q.0 0.0 11,2 16.0 21.3 G.0E+00 0.0E+00 0.0E+00
Pasture 22 0.1 58 8.3 113 1.3E+01 1.8E+01 2.5E+01
Forest 1221 7.1 0.3 0.5 1.1 3.7E+01 6.1E+m1 1.3E+02
MNon-forested wetland 159 0.9 0.0 1.3 10.8 0.0E+00 2.1E+01 1.7E+02
Miring 285 1.7 0.9 .4 3.2 2.6E+01 4.0E+01 9. 1E+01
Open land 350 2.0 0.3 G5 1.1 1.0E+01 1.7E+01 3.8E+01
Participatory recreation 7.8 0.5 17.9 183 22.2 1.4E+02 1.5E402 1.7E+02
Spectator recreation 46.1 27 17.9 19.3 222 8.3E+02 8.9E+02 1.0E+03
\Water-based recreation 19.7 1.1 3.7 5.7 2.6 7.3E+01 1.1E+02 2.5E+02
Residential, multi-family 76.9 4.5 1.1 35 6.8 B.5E+01 2.7E+02 5.3E+02
Residential, < ¥4 acre lots 827.7 48.0 1.0 3.3 66 B8.5E+02 2,7E+03 5.5E+03
Residential, ¥ to ¥ acre lots 54.2 31 0.9 3.0 6.3 5.0E+01 1.6E+02 3.4E+02
Residential, > % acre lots 14.7 0.9 0.9 2.9 6.1 1.3E+01 A4 2E+01 9.0E+01
Sait marsh 118.6 6.9 0.0 1.3 10.8 0.0E+C0 1.5E+02 1.3E+03
Cornmercial 108.2 6.3 0.g 1.4 3.2 9.7E+M 1.5E+02 3.5E+02
Industrial 178.8 10.4 0.9 1.4 3.2 1.6E+02 2.5E+02 5.7E+02
Urban open 61.8 36 0.3 0.5 1.1 1.98+01% JAEFG] 6.8E+01
Transportation 3.7 0.2 049 1.4 3.2 3.3E+00 5.2E+00 1.2E+01
Waste disposal 04 .o 0.9 14 3.2 3.3E-01 5.2E.01 1.2E+00
Open water 33 .2 0.0 2.5 10.8 0.0E+00 8.2E+00 3.5E+01
Woody perennial 0.0 0.0 5.4 148 21.0 0.0E+00 0.0E+00 0.0E+00
Land use total 17255 100.0 . 2 4E+03 S.1E+03 1.1E+04
Embayment Nitrogen loading coefficient Nitregen [oading
area {kgha™y™" kg ¥
{ha} low mean high low mean high
il. Aimoespheric deposition 521.5 3.7 57 126 1.8E+03 3.0E+03 6.6E+03
River flow Nitrogen concentration Nitrogen loading
(m?s™ {mgiL) (kg y™)
mean low mean high low mean high
iii. River {upstream of delineation) 0.c8 16 1.6 18 3.9E+03 3.8E+D3 3.9E+03
Non-point source total B.2E+03 1.2E+04 2.1E+04




Table B-26. Nitrogen loading analysis for the Weymouth Fore River Watershed Delineation
Watershed delineation ends at the tidally-nfluenced reach of the Weymouth Fore River

> Summary
Present nitrogen foading Future nitrogen loading (buildout)
(kgy™ kg y")
low meart high Jow mean high
Point sources 24E+05 2 AE+05 3.0E+0S5 2 4E+05 2.4E+05 3.0E+05
Non-point sources 8.5E+03 1.3E+04 2.3E+04 8.5E+03 1.3E+04 2.3E+04
Watershed total 2.5E+05 2.5E+05 3.2E+05 2.5E+05 2.5E+405 3.2E+05

3 Point sources

Nitrogen loading
tkgy™
low mean high

1. NPDES facilities
MNut island 2.4E+05 24E+05 3.0E%05
(assumes 9% of Nut Island effluent enters the Fore River; MWRA, 1995)

Point source total 2.4E+05 2.4E+05 3.0E+05

» Non-point sources

Nitregen loading coefficient Nitrogen loading
Area within watershed (kg hat y™ (kay™")
{ha) {% of total) low mean high low mean high
i. Land use
Cropland 0.0 Q.c 11.2 16.0 213 C.0E+00 0.0E+00 0.0E+00
Pasture 22 0.1 5.8 B.3 11.3 1.3E+01 1.88+01 2.5E+01
Forest 2149 10.0 63 0.5 11 6.4E+01 1.1E+02 2.4E+02
Nop-forested wetland 20.2 o] +21] 1.3 10.8 0.0E+30 2.6E+01 2.2E+02
Mining 452 21 0.9 14 32 4 1E+01 8.3E+01 1,4E+02
Open land 38.4 1.8 0.3 Q.5 11 1.2E+01 1.9E+01 4 2E+01
Participatory recreation 78 04 17.9 19.3 222 1.4E+02 1.5E+02 1.7E+02
Spectator recreation 51.8 2.4 17.9 19.3 222 9.3E+02 1.0E+03 1.2E+03
Water-based recreation 19.7 0.8 3.7 87 12.6 7.3E+014 11E+02 2.5E+02
Residential, multi-family 837 3.9 11 35 6.8 9. 1E+01 2,9E+02 5.7E+02
Residential, < 14 acre lots 987 .6 45.9 1.0 3.3 6.5 1.0E+03 3.2E+03 6.5E+03
Residential, % to 2 acre lots 138.7 6.4 0.8 3.0 6.3 1.3E+02 4.2E+02 8.78+02
Residential, > 1z acre lots 16.1 0.7 0.9 2.9 6.1 1.4E+01 4.6E+01 9.88+01
Sait marsh 118.8 5.5 0.0 1.3 10.8 0.0E+00 1.5E+02 1.3E+03
Commerciat 1311 8.1 0.9 1.4 3.2 1.2E+02 1.8E+02 4.2E.+02
Industria i182.7 8.5 0.9 1.4 3.2 1.68+02 2.6E+02 5.BE+02
Urban open 79.1 3.7 0.3 0.5 1.1 2,4E401 4.0E+01 B.7E+D1
Transportation 4.8 02 0.9 1.4 32 4,3E+00 6.7E+00 1.5E+01
Waste disposal 3.2 02 0.8 1.4 3.2 2.95+00 4.5E+00 1.0E+01
Open water 4.1 0.2 0.0 2.5 0.8 0.0E+00 1.0E+01 4.4E+01
Woody perennial 0.9 0.0 5.4 14.8 21.0 4.8E+00 1.3E+01 1.9E+01
Land use totat 21510 100.0 2.8E+03 6.2E+03 1.3E+04
Embayment Nitrogen loading coefficient Nitrogen lcading
area {kgha™ y™) kay")
{ha} faw mean high low mean high
ii. Atmospheric deposition 521.5 3.7 57 128 1.96+03 3.0E+03 6.6E+403
River flow Nitrogen concentration Nitregen leading
(m®s™) (mgit) kg y")
mean low mean high low mean high
iii. River (upstream of delineation) 0.07 1.6 16 1.6 3.7E+03 3.7E+03 3.7E+03

Non-point source total 8,5E+03 1 3E+04 2.3E+04




Table B-27. Nitrogen loading analysis for the Weymouth Back River 1000 m Boundary Delineation

> Summary
L Present nitrogen Yoading Future nitrogen loading {buildout)
(kgy™) (kay™)
low mean high low mean high
Point sources C.0E+00 0OE+00 G.0E+00 0.GE+00 Q.CE+00 0.0E+00
Non-point sources 4.2E+04 4.4E+04 4.8E+04 4.2E+04 4 4E+04 4. 9E+04
Watershed total 4.2E+04 4.4E+D4 4.8E+04 4.2E+04 4. 4E+04 4 BE+04
¥ Point sources
Nitrogen loading
kg y"
low mean high
i. NEDES factities
0.0E+G0 0.0E+00 0.0E+00
Puint source totat 0.0E+00 0.0E+00 0.0E+00
3 Non-point sources
Nitrogen loading coefficient Nitrogen ioading
Area within 1000 m boundary (kg ha'' v (kg vy
{ha) {% of total) low mean high low mean high
i. Land use
Cropland o0 0.0 11.2 16.0 213 0.QE+00 0.0E+G0 0.0E+00
Pasture 1.5 0.2 58 83 11.3 9.0E+00 1.3E+01 1.7E+01
Forest 215.4 258 03 a.5 1.1 6.5E+D1 1.1E+02 2.4E+02
Non-forested wetland 5.7 07 0.0 1.3 108 0.0E+00 7.4E+00 8.1E+01
Mining 0.1 Q.0 G9 14 3.2 9.4E-02 1.5E-01 3.3E-01
Open land 20.3 z24 0.3 Q.5 i1 8, 1E+00 1.0E+01 2.2E+01
Participatory recreation 19 .z 17.8 19,3 222 34E+01 3.6E+01 4. 2E+01
Spectator recreation 9.1 11 7.9 19.3 22.2 1.6E+02 1. IE+02 2.0E+02
Water-based recreation 17.8 2.1 7 5.7 12.6 6.6E+01 1.0E+02 2.2E+02
Residential, multi-family 271 3.2 2.9 8.2 121 7.8E+01 2.2E+02 3.3E+02
Residential, < % acre lots 191.4 22,7 2.3 6.8 10.5 4.5E+02 1.3E+03 2.0E+03
Residential, % to ¥ acre lots 58.0 6.9 16 4.9 8.4 9.5E+01 2.9E+02 498402
Residential, > ¥ acre lots 51 0.6 1.2 3.3 7.2 8.2E+00 1.8E+01 3.6E+01
Salt marsh 45.6 55 0.0 1.3 10.8 0.0E+00 B.1E+( 5.0E+02
Cemmercial 405 438 0.9 1.4 3.2 3.6E+01 5.7E+01 1.3E+02
lndustrial 630 7.5 0.9 1.4 3.2 5. 7E+01 8.8E+01 2.0E+D2
Urban open 137.8 16.3 0.3 0.5 1.4 4 1E+01 6.9E+01 1.5E+02
Transportation ;.0 0.0 0.9 14 3.2 0.0E+00 0.0E+00 0.0E+00
Waste disposal 18 0.2 0.9 14 32 1.8E+G0 2.5E+00 5.7E+00
Open water +31] 0.0 Q.0 25 0.8 0.0E+00 Q.0E+00 0.0E+00
Woody perennial ¢.0 0.0 54 14.8 2t0 0.0E+00 0.0E+00 0.CE+Q0C
Land use tatal B42.9 100.0 1.1E+03 2.6E+03 4.7E+03
Embayment Nitrogen {oading coefficient Nitrogen leading
area (kg ha™' y) (kg ¥")
(ha) low mean high low mean high
it. Afmespheric deposition 226.2 3.7 57 12.6 B4E+02 1.3E+03 2.9E+03
River flow Nitregen concentration Nitragen loading
(m’s™) (mgrL) (kg ¥
mean low mean high low mean high
iii. River (upstream of delineation) 0.8 1.6 1.6 1.6 4.0E+04 4.0E+04 4.0E+04
Non-point saurce total 4.2E+04 4.4E+04 4.8E+04




Table B-28. Nitrogen loading analysis for the Weymouth Back River Watershed Delineation
Watershed delineation ends at the first upstream fish ladder

> Summary
Present nitrogen loading Future nitrogen loading (buildout)
(kg y™) {xgy ™"
low mean high low mean high
Point sources 0.0E+C0 0.0E+00 0.0E+00 0.0E+00 0.0E+0(} Q.0E+00
Nonr-paint sources 4.0E+04 4.2E+04 4.6E+04 4.0E+04 4.3E+04 4 TE+4
Watershed total 4.0E+04 4 2E+04 4_6E+04 4.0E+04 4.3E+04 4. 7E+Q4
> Point sources
Nitrogen loading
{ka ¥
low mear high
i. NPDES facilities
0.0E+D0 0.0E+00 0.0E+C0
Paint source total Q.0E+C0 0.0E+00 0.0E+00
5> Non-point sources
Nitrogen loading coefficient Nitregen loading
Area within watershed (kg ha'ly'") kg ¥
{ha) (% of total) low mean high low mean high
i. Land use
Cropland c.o 0.0 11.2 16.0 213 0.0E+00 0.0E+00 0.0E+00
Pasture 2.7 0.3 58 8.3 113 1.6E+01 2.3E+01 J1E+01
Forest 2936 279 0.3 0.5 1.1 B.8E+D1 1.5E+02 3.2E+02
Non-ferested wetiand 7.0 Q.7 0.0 1.3 10.8 0,0E+00 9.1E+00 7.6E+01
Mining 56 0.5 0.3 1.4 3.2 S1E+0D 7.9E+00 1.8E+01
Cpen land 261 25 0.3 0.5 1 7.8E+00 1.3E+01 2.9E+01
Participatory recreation 8.1 0.8 78 19.3 22.2 14E+02 1.6E+02 1.8E+02
Speciator recreation 13.0 1.2 7.9 19.3 22.2 2.3E+02 2.58+02 2.9E+02
Water-based recreation 17.8 1.7 a7 5.7 126 6.6E+01 1.0E+02 2.2E+02
Residential, multi-family 330 31 2.8 B.0 118 9.2E+01 2.6E+02 3.9E+02
Residential, < % acre (ots 2290 7.7 2.3 6.6 0.3 5.2E+02 1.8E+03 2.4E+03
Residential, ¥ to % acre lots 96.9 9.2 1.6 4.8 8.3 1.5E+02 4.7E+02 8.0E+02
Residential, > ¥ acre lots 82 0.8 1.2 3.8 71 9.8E+C0 3,1E+01 5.8E+01
Sait marsh 466 4.4 Q.c 1.3 10.8 0.0E+00 6.1E+01 5.0E+02
Commercial 477 4.5 0% 1.4 3.2 4.3E+01 6.7E+01 1.5E+02
tndustriai 63.8 6.1 0.9 1.4 3.2 S.7E+01 B8.9E+01 2.0E+02
Urban open 148.9 4.1 0.3 0.5 1.1 4. 5E+01 7AE+01 1.6E+02
Transportation 19 2.2 09 1.4 3.2 1.7E+00 2.7E+00 5 1E+00
Waste gisposai 1.8 0.2 0.9 1.4 32 1.6E+00 2,5E+00 5 7E+Q0
Cpen water 12 0.3 0.0 25 10.8 0.0E+00 3.0E+00 1.3E+01
Weody perennial 0.0 0.0 54 14.8 21.0 0.0E+00 0.0E+00 0.0E+00
tand use fotal 1052.9 100.0 1.5E+03 3.3E+03 5.8E+03
Embaymant Nitrogen loading coefficient Nitrogen loading
area (kg ha™ y*) xay")
{ha} low mean high faw riean high
ii. Atmospherc deposition 226.2 a7 57 1286 B.4E+02 1.3E+03 2.9E+03
River flow Nitrogen cancentration Nitrogen loading
(m*s™ {mg/t) xgy™
mean low mean high low mean high
iii. River (upstream of delineation) Q.7 1.6 1.6 16 3.8E+04 3.BE+0D4 3.8E+D4
Non-point source totai 4.0E+04 4 2E+04 4.6E+04




Table B-29. Nitrogen loading analysis for the Hingham Harbor 1000 m Boundary Delineation

> Summary
Fresent nitrogen loading Future nitrogen loading (buildout)
{kay™ kg vy
low mean high low mean high
Point sources D.0E+00 0.0E+00 0.0E+00 D.0E+00 0.0E+00 Q.0E+00
Non-peint sources 23E+03 4. 6E+03 8.3E+03 2.3E+03 4.6E4+03 8.5E+03
Watershed total 2.3E+0Q3 4.BE+03 8.3E+03 2.3E+03 4.6E+03 8.5E+03
¥ Point sources
Nitrogen loading
gy
low mean nigh
i. NPOES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+O0 0.0E+00
¥» Non-poiat sources
Nitrogen loading coefficient Nitrogen Ioading
Area within 1000 m boundary (kg ha™! ¥h (kg y"}
{ha) (% of total) low mean high low mean high
i. Land use
Cropland 22.9 4.9 1.2 16.0 21.3 2.6E+02 ATE+02 4.9E+02
Pasture 6.8 1.4 58 8.3 1.3 3.9E+01 5.6E+01 7.6E+01
Forest 853 3.8 0.3 0.5 1.1 2.08+01 3.3E+01 7.2E+01
Non-forested wetland 267 57 o0 1.3 10.8 0.0E+00 3.5E+01 2.9E+02
Mining 0.0 0.0 c.9 1.4 32 C.0E+00 0.0E+00 0.0E+00
Cpen land 53 1.1 o3 0.5 1.3 1.6E+00 2.78+Q0 5.8E+00
Participatory recreation 0.0 0.0 17.9 19.3 222 D.0E+CO 0.0E+00 B.0E+CO
Spectator recreation 7.5 16 17.9 19.3 222 1.3E+02 1.4E+02 1.7E+02
Water-based recreation 24 0.5 3.7 57 12.6 8.8E+00 1.4E+01 3.0E+01
Residential, muiti-family 04 0.1 6.6 18.1 23.2 2.4E+00 B.BE+00 8.5E+00
Residential, < ¥4 acre lots 158 34 5.1 4.1 187 8.0E+01 2.2E+02 3.0E+02
Residential, ¥ to ¥4 acre jots 1427 30.3 3.1 8.9 12,9 4.5E402 1.3E+03 1.8E+03
Residential, > ¥ acre lots 118.5 251 2.0 5.8 9.4 2.3E+02 6.9E+02 1.1E+03
Sait marsh 8.4 1.8 0.0 1.3 0.8 0.0E+G0 1.1E+01 9.1E+01
Commaercial 19.0 4.0 0.9 1.4 3.2 1.7E+01 2.7TE+01 §.1E+01
industria! 0.0 a0 0.8 1.4 3.2 0.0E+00 0.0E+0Q0 0.0E+00Q
Urban open 215 4.6 0.3 Q.5 1.4 6.5E+00 1.1E+01 2.4E+01
Transportation 0.0 c.0 0.9 1.4 3.2 0.0E+Q0 0.0E+0C 0.0E+00
Waste disposal co 0.0 0.8 14 32 0.0E+00 0 0E+Q0 9.0E+00
Cpen water 78 1.6 0.0 2.5 1.8 0.GE+00 1.9E+01 B.4E+01
VWoeody perennial 6.5 .1 5.4 14.8 21.0 2.5E+00 6.BE+00 9.TE+00
Land use total 471.3 100.0 1.2E+03 2.9E+03 4.6E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (xgha™y™) kg v
{ha) fow mean high fow mean high
ii. Atmospheric depasition 289.8 3.7 57 12.6 1.1E+03 1.7E+03 3.7E+03
River flow Nitrogen concentration Nitregen loading
(m? ™) (mgiL) kay™
rmean Iow mean high low rmean high
iii. River {upstream of delineation) 0.0 C.0E+00 0.0E+00 0.0E+20 0,0E+00 0.0E+00 0.0E+00
Non-peint source total 2.3E+03 4.6E+03 8,3E+03




Table B-30. Nitrogen loading analysis for the Hingham Harbor Watershed Delineation

» Summary
o Present nitrogen |oading Future nitrogen loading (buitdout)
{(kgy™") kay ")
low mean high low mean high
Paint sources Q.0E+00 0.0E+00 0.0E+DC 0.0E+00 0.0E+00 0.0E+00
Nen-point sources 3.0E+03 5.8E+03 1.0E+04 3.0E+03 6.0E+03 1.0E+04
Watershed total 3.0E+03 §.BE+03 1.0E+04 3.0E+03 6.0E+03 1.0E+04
> Point sources
Nitregen loading
(kg ¥
low mean high
i. NPDES facilities
0.CE+C0 0.0E+00 0.0E+00
Paint source total 0.0E+00Q 0.0E+00 0.0E+00
> Non-point scurces
Nitregen lcading coefficient Nitregen loading
Area within watershed (kg ha'' y*) kg y™"
(ha) (% of total) low mean high low mean high
i. Land use
Cropland 22.9 37 11.2 16.0 21,3 2.6E+D2 ATEH02 4.9E+02
Pasture 1G9 1.7 5.8 8.3 1.3 8,3E+01 9. 1E+01 1.2E+02
Farest 96.1 15.3 03 0.5 1.1 2.8E+01 4 BE+D1 1.1E+02
Non-forested wetland 28.5 4.5 0.0 13 10.8 0.0E+00 3.7E+01 31E+02
Mining 0.0 0.c 0.9 14 3.2 0.0E+00 0.0E+00 0.0E+00
Open land 16,2 1.6 0.3 0.5 11 3.1E+C0 5.1E+00 11E+01
Participatory recreation 18.3 2.9 17.8 19.3 22.2 3IE+02 3.5E+02 4.1E+02
Spectator recreation 7.5 1.2 17.4 19.3 22,2 1.3E+02 1.4E+02 1.7E+02
Water-based recreation 2.4 0.4 a7 57 12.6 8.8E+00 1.4E+01 3.0E+01
Residential, multi-famiiy 31 0.5 B.5 179 23.0 2.0E+01 5.6E+01 7.2E+01
Residential, < ¥ acre fots 25.2 4.2 5.0 14.0 18.6 1.3E+02 3.7E+02 4,9E+02
Residential, ¥ to ¥ acre lois 206.0 32.% a1 8.8 12.8 6.4E+02 1.8E+03 2.8E+03
Residential, > V2 acre lots 132.7 212 1.8 58 9.3 2.6E+02 7.6E+02 1.2E403
Salt marsh 3.4 1.3 0.6 1.3 10.8 0.05+00 1.1E+01 9.1E+01
Commaercial 14.6 31 0.9 1.4 3.2 1.8E+01 2.7E+01 6§ 3E+01
Industrial c.o 0.0 0.9 14 3.2 0.0E+00 0.0E+00 0.0E+00
Urban open 24.7 39 0.3 05 1.1 7.4E+00 1.2E+01 2.7E+(1
Transportation c.0 oG 09 1.4 32 0.02+00 Q.0E+00 0.0E+00C
Waste disposal 0.0 c.c 0.8 14 3.2 0.0E+00 0.0E+00 Q.0E+00
Open water 8.0 1.3 0.0 235 108 0.0E+Q0 2.0E+01 8.BE+01
VWoody perennial c.5 0.1 54 148 21,0 2.5E+00 6.85+00 9.7E+00
Land use total 6258 100.0 1.9E+03 4.1E+03 6.3E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg hay") (kg ¥
(ha} low mean high fow rean high
ii. Atmospheric deposition 289.8 37 5.7 126 1.1E+03 1.7E+03 3.7E+03
River flow Nitrogen cancentration Nitrogen loading
(m*s™ (mgfL) {kgy™
mean low mean high low mean high
#. River (upstream of delineation) 0.0 0.0E+D0  DOE#Q0  0.0E+QC 0.0E+00 0.CE+CD 0.0E+00
Non-point source total 3.0E+03 5.8E+03  1.0E+04




Table B-31. Nitrogen loading analysis for the Weir River 1000 m Boundary Delineation

> Summary
Present nirogen loading Future nitrogen loading (buildout)
kg y") (kg y™)
low mean high low mean high
Pgint sources 0.0E+00 0.0E+00 G.0E+00 0.0E+00 0.0E+00 0.0E+00
Nan-point sources 4.2E+03 5.9E+03 9.3E+03 4.1E+03 6.0E+03 9.8E+03
Watershed total 4.2E+03 5.9E+03 9.3E+03 4.1E+03 6.0E+03 9.6E+03
¥ Paint sources
Nitrogen loading
kg y"
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Paint scurce total 0.0E+00 G.0E+00 Q.0E+00
> Non-point sources
Nitragen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg hat y™ kg y'"y
(ha) {% of total) fow mean high low mear high
i. Land use
Cropland 40.1 7.7 1.2 16.0 21.3 4 5E+02 6.4E+02 B.SE+02
Pasture 7.4 1.4 58 8.3 11.3 4.3E+01 6.2E+01 B4E+01
Forest 151.4 29.2 0.3 0.5 1.1 4.5E+01 7.8E+01 1.7E402
Non-forested wetland 0.0 0.0 0.0 1.3 10.8 0.0E+DO G.0E+00 0.0E+00
Mining 4.2 0.8 0.9 1.4 3.2 3.8E+0D 5.9E+00 1.4E+01
Gpen land 36 0.7 G3 0.5 1.1 1.1E+00 1.8E+00 4 0E+00
Participatory recreation 0.0 0.0 17.9 19.3 22.2 0.0E+00 0.0E+00 0.0E+00
Spectatar recreation 27 0.5 17.9 19.3 222 4.8E+01 5.2E+01 6.08+01
Water-based recreation 26 0.5 37 57 12.6 9.7TE+Q0 1.6E+01 3.3E+01
Residential, multi-family 0.0 0.0 41 11.5 15.8 0.0E+00 0.0E+CO 0.0E+0C
Residential, < % acre lots 54,3 10.4 3.3 9.2 13.3 1.8E+02 5.0E+02 7.2E+02
Residential, ¥ {o ¥4 acre lots 6.5 18.6 21 6.3 9.9 21E+02 6.CE+02 9.6E+02
Residential, > % acre lots 599 11.5 1.5 4.5 7.9 8.BE+01 2.7E+02 4. TE+02
Salt marsh 622 12.0 0.0 1.3 108 0.0E+0Q0 8.1E+01 B.7E+02
Commercial 7.8 1.5 0.9 1.4 Az 7.0E+Q0 1.1E+01 2.5E+01
Industrial 0.0 0.0 0.9 1.4 32 0.0E+00 Q.0E+QC 0.0E+00
Urban epen 10.7 2.1 0.3 0.5 i1 3,2E8+00 5.4E+00 1.2E+01
Transportation 57 11 0.9 1.4 3.2 5.2E+00 8.0E+00 1.8E+01
Waste dispasai G0 0.0 0.8 1.4 3.2 0.0E+00 0.CE+00 Q.0E+00
Open water 9.6 1.9 0.0 2.5 10.8 0.02+00 2.4E+D1 1.0E+02
Woody perennial 0.0 0.0 5.4 14.8 21,0 0.0E+00 0.0E+00 Q.0E+0D
Land use totai 5186 100.0 1.1E+03 24E+03 4.2E+03
Embayment Nitregen loading coefficient Nitregen loading
area (kg nay") (kg y™)
{ha} fow mean high low mean high
ii. Atmospheric deposition 219.3 7 57 12.6 8.1E+02 1.2E+03 2.8E+03
River flow Nitrogen concentration Nitrogen lcading
(m’ &™) {maiL) {xay™)
mean low mean high low mean high
iii. River (upstream of delineation) 0.05 1.6 16 186 2.3E+03 2.3E+03 2.3E+03

Non-point source total 4.2E+03 5.9E+03 9.3E+03




Table B-32. Nitrogen loading analysis for the Weir River Watershed Delineation

Watershed delineation ends at the first upstream dam

> Summary
Prasent nitrogen loading Future nitrogen toading (buildout)
(kay "} tkey™
low mean high low mean high
Point seurces 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E4+00
Non-point sources 4 2E+03 5.9E+03 8.3E+03 4.1E+03 B,1E+03 9.6E+03
Watershed totat 4 2E+03 5.9E+03 9.3E+03 4.1E+03 6.1E+03 9.6E+03

» Point sources

Nitrogen loading
(kg ¥
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Paint source total 0.0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitregen lcading
Area within watershed {kg ha y'h kg v
(ha) {% of total) low mean high low mean high
i. Land use
Cropland 401 7.6 11.2 16.0 21.3 4.5E+02 5.4E+02 8.5E+02
Pasture 7.4 1.4 58 83 1.3 4.3E+01% B.2E+01 B8.4E+01
Forest 155.6 296 03 0.5 11 4 TE+01 7.8E+01 1.7E+02
Non-forested wetland 0.0 0.0 0.0 1.3 10.8 0.0E+O0G 0.0E+00 0.0E+00
Mining 4.2 c.8 0.9 1.4 3.2 3BE+00 5.9E+00 1.4E+01
QOpen land 36 07 0.3 0.5 1.4 1.1E+00 t.8E+00 4.0E+00
Participatory recreation 0.0 0.0 7.9 19.3 222 0.0E+00 0.0E+00 0.0E+00
Spectator recreation 27 0.5 17.9 18.3 22.2 4. 8E+01 5.2E+401 8.0E+1
Water-based recreation 26 0.5 37 57 2.8 9.7E+00 1.5E+401 3.3E+01
Residential, multi-family 0.0 0.0 4.1 118 159 0.0E+00 0.0E+00 0.0E+00
Residential, < ¥4 acre lots 54.1 10.3 3.3 9.3 13.3 1.8E402 5.0E+02 7.2E+02
Residential, % to ¥ acre lots 98.9 8.8 21 63 29 2.1E+02 6.2E+02 9.85+02
Residential, > ¥z acre lots 589 11.4 1.5 4.5 7.8 8.BE+01 2.7E+02 4.7E+02
Salt marsh 622 1%.8 0.0 1.3 10.8 0.0E+0G 8. 1E+01 B.7E+02
Commercial 7.8 1.5 0.9 1.4 3.2 7.Q0E+00 11E+01 2.5E+01
industrial 0.0 oc 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+GD
Urban open 10.8 2.1 0.3 0.5 1.1 3.3E+00 SAE+HD 1.2E+01
Transportation 57 11 0.8 1.4 3.2 5.2E+00 8 0E+00 1.8E+01
Wasle disposal Q.0 0.0 0.9 1.4 32 0.0E+00 0.0E+00 Q.CE+00
Open water 9.6 18 a.0 2.5 10.8 0.0E+00 24E+M 1.0E+02
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 0.0E+00 0.0E+CO
Land use total 5253 100.0 1TAE+D3 2AE+03 4.2E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha™*y™) kg y™)
(ha) low mean high low mean high
ii. Atmospheric deposition 219.3 3.7 57 126 B.1E+D2 1.2E+03 2.BE+03
River flow Nitrogen concentraticn Nitrogen loading
(m*s™ (mg/L) kg y™
mean low mean high low mean high
iii. River {upstream of delineation) 0.05 16 1.6 1.8 2.3E+03 RIEH03 2.3E403

MNon-peint source total

4.2E+03 5.9E+063

9.3E+03




Table B-33. Nitrogen loading analysis for the Hull Bay 1000 m Boundary Delineation

» Summary
Present hifrogen loading Future nitrogen loading (buildout)
(kg y") kgy")
fow mean high low mean high
Point sources 27404 4. 3E+04 7.5E+04 2.7E+04 4.3E+04 T.5E+04
Non-point sources 2.3E+03 4. 3E+03 8.2E+03 2.3E+03 4.3E+03 8.3E+03
Woatershed totat 2.9E+04 4. 7TE+04 8.3E+04 2.9E+04 4.7E+04 8.3E+04

» Point sources

Nitrogen loading

kg v
low mean high
i. NPDES facilities
Hull WPCF 2.7E+D4 4.3E+04 7.5E+04
Paint source total 2.7E+04 4.3E+04 7.5E+04
3> Non-point sources
Nitregen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha™' v kg y™
(ha} (% of total) low mean high low mean high
i. Land use
Cropland 0.0 0.0 11.2 16.0 213 0.0E+00 0.0E+00 0.0E+C0
Pasture 0.0 0.0 5.8 8.3 1.3 G.0E+00 0.0E+00 0.0E+00
Forest 6.0 24 0.3 0.5 11 1.8E+00 3.0E+00C 6.6E+00
Naon-forested wetland 0.0 Q.0 0.0 1.3 1G.8 C.0E+00 D.0E+00 0.0E+00
Mining 0.0 0.0 09 14 32 0.0E+Q0 0.0E+00 C.0E+00
Open land 2.0 0.8 0.3 0.5 1.1 6.1E-01 1.0E+00 228400
Participatory recreation D.0 0.0 17.9 19.3 22.2 0.0E+00 0.0E+00 0.0E+00
Spectator recreation 2.4 1.0 17.9 19.3 222 4.3E+01 4.6E+01 5.3E+01
Water-based recreation 3.2 1.3 3.7 57 12.6 1.2E+01 1.BE+01 4.0E+01
Residential, multi-famity 0.0 0.0 3.8 10.8 15.1 0.0E+00 0.0E+00 0.0E+00
Residentiai, « ¥4 acre fots 180.3 72.4 3.1 B.7 127 5.5E+02 1.8E+403 2.3E+03
Residential, ¥4 to ¥ acre lots 16.2 8.5 2.0 5.0 9.8 3.3E+01 S.7E+01 1.6E+02
Residential, > ¥z acre iots 1.5 0.6 14 4.3 7.7 2,18+00 6.5E+00 1.2E+01
Saft marsh 0.9 4.4 0.0 1.3 10.8 0.0E+D0 1.4E+01 1.2E+02
Commercial 71 2.8 0.9 1.4 3.2 5.4E+00 9.9E+G0 23E+01
Industrial 2.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+0Q 0.0E+00
Urban open 15.9 6.4 0.3 Q.5 11 4.8E+00 7.5E+00 1.7E+01
Transportation 1.2 65 0.9 1.4 3.2 1.1E+00 1.7E+00 3 9E+00
Waste disposal 1.5 06 0.9 1.4 3z 1.4E+00 2.1E+0C 4.9E+00
Open water 07 (1] 0.0 2.5 10.8 0.GE+00 1.9E+00 8.0E+D0
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00Q 0.0E+00 C.0E+Q0
Land use tetal 248.9 100.0 6.6E+02 1.8E+03 2.7E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area {kg ha'' y") kg y™)
(ha) fow mean high low mean high
ii. Atmospheri¢ deposition 437.6 7 57 12.6 1.6E+03 2.5E+03 5.5E+03
River flow Nitrogen concentration Nitrogen loading
{m*s™) (mgrL) tkay")
mean low mean high low mean high
iit. River (upstream of delineation) 0.0 0.0E+C0 0.0E+00  D.0E+00 0.0E+00 0.0E+00 0.0E+DO
Non-point source total 2.3E+03 4.3E+03 B.2E+03




Table B-34. Nitrogen loading analysis for the Hull Bay Watershed Delineation

> Sunumary
B Present nifrogen loading Future nitrogen lvading (buildout)
(xgy™") (kg ¥
low mean nigh low mean high
Paint sources 2.7E+04 4.3E+04 7 .5E+04 2.7E+04 4. 3E+04 7.5E+04
Non-point sources 2.3E+03 4 3E+03 8.2E+03 2.3E+02 4,3E+03 8.3E+03
Watershed total 2.9E+04 4. 7E+Q4 8.3E+04 2.9E+04 4,7E+04 8.3E+04
> Point sources
Mitrogen loading
(kg y™)
low mean high
i. NPDES facilites
Hull WPCF 2.7E+04 4.3E+04 7.5E+04
Paint source total 2, 7E+04 4.3E+04 7.5E+04
3 Non-peoint sources
Nitrogen loading coefficient Nitrogen [oading
Area within watershed (kg ha* y) tkav'h
(ha) (% of total) low mean high low mean high
i. Land use
Croptand 0.0 2.0 11.2 16.0 213 0.0E+00 0.0E+00 0.0E+00
Pasture 0.0 0.0 5.8 8.3 113 0.0E+00 0.0E+00 0.0E+00
Forest 60 24 0.3 0.5 1.1 1.8E+00 3.0E+00 B.6E+00
Non-forested wetland 0.0 0.0 0.0 1.3 0.8 0.0E+00 0.0E+00 0.0E+00
Minissg 0.0 Q.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+0D
Cpen land 2.0 0.8 0.3 0.5 1.1 6.1E-01 1.0E+00 2.2E+00
Farticipatory recreation Q0 0.0 17.9 19.3 22.2 0.0E+D0 0.0E+00 0.0E200
Spectater recreation 2.4 1.0 17.9 19.3 22.2 4. 3E+01 4.6E+01 5.3E+01
Water-based recreation 32 13 37 57 12,6 1.2E+01 §.6E+01 4.0E+01
Residentiat, multi-family 0.0 Q0 3.8 10.8 15.1 0.0E+00 Q.0E+00 0.0E+C0
Residential, < % acre fots 180.3 72.4 3.1 8.7 2.7 5.5E+02 1.6E+03 2.3E+G3
Residential, % to 12 acre lots 16.2 6.5 2.0 8.0 9.6 33E+01 9. TE+01 1.6E+02
Residential, » ¥ acre lots 1.5 0.8 1.4 4.3 7.7 21E+00 B.5E+00 1.2E+01
Salt marsh 108 4.4 0.0 1.3 0.8 0.0E+00 t.4E+01 1.2E+02
Caommercial 71 2.8 0.9 1.4 3z 6.4E+00 9.9E+00 2.3E+01
industrial 0.0 2.0 0.9 1.4 3.2 0.0E+00 Q.0E+0D 0.0E+00
Urban open 159 6.4 0.3 0.5 1.1 4,.8E+00 7.9E+00 1.7E+01
Transportation 12 Q.5 0.9 1.4 3.2 1.1E+00 1 7E+0D 35E+00
Waste dispesal 15 0.6 0.8 1.4 3.2 1.4E+00 2.1E+00 4,9E+00
Open water 0.7 0.3 0.0 2.5 10.8 0.0E+00 1.9E+00 B.CE+00
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+D0 0.0E+00 0.CE+CO
Land use total 2489 100.0 6.6E+02 1.8E+03 2TE+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha'y") (kay™)
(ha) low mean high fow mean high
ii. Atmospheric deposition 4376 a7 5.7 12.6 1.6E+03 Z.5E+03 5.5E+03
River flow Mitregen concentration Nitrogen {oading
(m? <) {mg/L) (kg y™)
mean low mean high low mean high
jii. River (upstream of delineation) 0.6 0.0E+00Q 0.0E+00  0.08+00 0.0E+0¢ 0.0E+00 0.0E+00
Non-point source total 2.3E+03 4.3E+03 8.2E+03




Table B-35. Nitrogen loading analysis for the Salem Harbor 1000 m Boundary Delineation

» Summary
Present nitrogen loading Future nitrogen foading {buildout)
{kgy™) kg vy’
low mean high low mean high
Paint saurces 0.0E+00 0.0E+00 0.UE+00 0.0E+Q0 C.0E+D0 0.0E+00
Non-point sources 2.6E+03 4. 5E+03 9.3E+03 2.6E+03 4.6E+03 8.5£+03
Watershed total 2.6E+03 4.5E+03 9.3E+03 2.BE+03 4.6E+03 9.5E+03
> Point sources
Nitrogen loading
(kg ¥")
low mean high
i. NPDES facilities
0.0E+CO 0.0E+00 0.0E+00
Paint source {ofal 0.0E+Q0 0.0E+Q0 0.0E+00
¥ Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg na y") (kg ¥
{ha} (% of total} low mean high low mean high
i. Land use
Cropland 1.8 0.2 1.2 16.0 21,3 2,08+01 2.9E+01 3.8E+01
Pasture Q.8 0.1 5.8 a.3 1.3 4 5E+G0D 8.4E+00 8.8E+00
Forest 753 9.1 0.3 0.5 1.1 2.3E+01 3.BE+01 B.3E+01
Non-forested wetland 14.6 1.8 0.0 13 10.8 0.0E+GO 1.9E+01 1.66+02
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 C.0E+0C
Open land 389 4.9 0.3 0.5 1.1 1.2E+01 2.0E+01 A4E+01
Participatory recreation 12.6 15 17.9 19.3 222 2.2E+02 24E+02 2.8E+02
Spectator recreation 14.5 1.8 17.9 19.3 22.2 2.6E+02 2,BE+02 3.2E+02
Water-hased recreation 8.4 1.0 3.7 5.7 12.6 3.1E+0% 4.8E+01 1.1E+02
Residential, multi-family 37 0.5 1.0 33 6.6 3.BE+00 1.2E+01 2.5E+01
Residential, < % acre lots 329.3 40.0 1.0 34 5.4 3.2E+02 1.0E+03 2.1E+03
Residential, ¥4 to ¥ acre lots 109.1 3 0.9 2.9 8.2 97E+DT 3.2E+02 6.7E+02
Residential, > ¥ acre lots 9.6 1.2 0.8 28 6.0 8. 1E+00 2.7E+01 5.8E+01
Salt marsh a3 0.4 0.0 1.3 1.8 D.0E+00 4 3E400 3.8E+01
Commercial 466 5.7 0.9 1.4 3.2 4 2E+01 B.5E+01 1.5E+02
Industrial 64.1 7.8 2.9 1.4 3.2 S5.8E+01 8.0E+01 21E+02
Urban open 57.3 7.0 0.3 Q.5 i1 1.7E+01 2.5E+M B6.3E+D1
Transportation 25.3 3.1 0.9 14 3.2 2.3E+01 3.5E+1 8.1E+01
Waste disposal 19 0z 0.9 1.4 32 1.7E+00 2.6E+00 6.0E+00
Open water 5.1 0.6 0.0 2.5 10.8 0.0E+00 1.3E+Q1 5.5E+01
Woeody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 C.0E+00 0.0E+00
Land use total 823.0 160.0 1.1E+03 2.3E+03 4,5+03
Embayment Nitregen foading coefficient Nitrogen loading
area (kg ha' y™) tka ¥
{ha} low mean high low mean high
it. Atmospheric deposition 383.1 37 57 12.6 1.4E+03 2.2E+03 4.8E+03
River flaw Nitrogen concentration Nitrogen loading
(m*s™ (mgiL} (kg ¥
mean low mean high low mean high
iii, River (upstream of delineation) 0.0 0.0E+00 0.0E+00  0.0E+0Q0 0.0E+00C 0.0E+00 0.0E+00
Nen-paint source total 2.6E+03 4.5E+03 9,3E+03




Table B-36. Nitrogen toading analysis for the Salem Harbor Watershed Delineation

> Summary
Present nitregen Inading Future nitrogen loading (buildout)
{ka ¥ kgy™)
low mean high Tow mean high
Peint sources 0.0E+D0 0.0E+00 0.0E+00 0.GE+C0 0.0B+00 0.0E+00
Nen-paint sources 3.7E+03 6.4E+03 1.3E+04 3.8E+03 5.8E+03 1.4E+04
\Watershed total 3.7E+03 6,4E+03 1,35+04 3.8E+0Q3 5.8E+03 1.4E+#04
#» Point sources
Nitrogen loading
(kg y™
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.CE+00 0.0E+Q0 0.0E+00
» Non-point sources
Nitrogen loading coeficient Nitrogen loading
Area within watershed (kg ha y'") kg v™h
(ha) (% of total) iow mean nigh low mean high
i. Land use
Cropland 1.8 0.1 11.2 16.0 213 2.0E+01 2.9E+01 3.8E+01
Pasture LR} 0.0 5.8 83 11.3 4.58+00 6.4E+00 8.8E+00
Forest 346.,% 213 0.3 05 1.1 1.0E+02 1.7E+02 3.8E+02
Nan-forested wetiand 66.4 4.1 0.0 1.3 10.8 0.0E+00 8.6E+01 7.2E+02
Mining 240 1.5 0.9 14 3.2 228401 3.4E+01 7.7E+01
Cpen land 2000 12.3 0.3 0.5 1.1 &.0E+01 1.0E+02 2.2E+02
Participatory recreation 43.7 2.7 17.9 19.3 22.2 7.8E+02 8.4E+02 9.7E+02
Spectator recreation 22.0 13 17.8 193 222 3.9E+02 4.2E+02 4,9E+02
Water-based recreation 8.4 0.5 3.7 57 126 31E+01 4.8E+01 1.1E+02
Residential, muiti-family 14.4 0.9 1.3 4.0 7.4 1.98+01 5.8E+01 1.1E+02
Residential, < ¥4 acre [ots 377.4 231 1.2 3.7 7.0 4 4E+02 1.4E+03 2.6E+03
Residential, % to ¥ acre lots 185.7 12.0 1.0 3z 6.5 2.0E+02 6.3E+02 1.3E+03
Residential, > 12 acre fots i7.3 1.1 0.9 3.0 6.2 1.6E+01 5.1E+01 1.1E+02
Salt marsh 332 a2 0.0 1.3 10.8 Q.0E+Q0 4. 3E+00 3.6E+01
Commercial 77.0 4.7 0.8 1.4 3.2 6.9E+01 1.1E+02 2.5E+02
industrial 82.3 5.0 0.9 1.4 3.2 7.4E+01 1.2E+02 2.6E+02
Urban open 96.7 58 0.3 0.5 1.1 2.9E+01 4.8E+01 1.1E+02
Transportation 385 24 98 14 32 3.5E+01 5.4E+01 1.2E+02
Waste disposaj 5.2 0.3 0.9 1.4 3.2 4,7E+00 7.3E+00 1.7E+01
Open water 10.1 08 c.0 2.5 10.8 0.CE+00 2.5E+H 1.1E+02
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 C.0E+00 0G.0E+00
Land use total 1631.7 100.9 2.3E+03 4.2E+03 8.0E+03
Embayment Nitroger loading coefficient Nitregen loading
area (kaha™y™y kg v
(ha) low mean high low mean high
ii. Atmospheric deposition 383.1 37 57 12.6 1.4E+03 2.2E+03 4.8E+03
River flow Nitrogen canceniration Nitrogen loading
(m’ <) (mgrt) {kay™
mean low mean high low mean high
#i. River (upstream of delineation} 0.0 0QE+00  0.0E+00  0.0E+00 C.0E+00 0.0E+00 0,0E400
Non-point seurce total 37E4+03 65.4E+03 1.354+04




Table B-37. Nitrogen loading analysis for the Bass River 1000 m Boundary Delineation

> Summary
Prasent nitrogen foading Fulure nitrogen loading (buildaut)
(kay'} (kg ¥
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MNon-point sources 1.1E+03 1.6E+03 2.BE+03 1.1E+03 1.6E+D3 2.8E+03
VWatershed total 1.1E+03 1.6E+03 2.BE+03 1.1E+03 1.6E+03 2.8E+03
» Point sources
Nitrogen foading
(kg ¥
low mean high
i. NPDES facilities
0.OE+Q0 0.0E+00 0.0E+00
Paint source total 0.0E+00 0.0E+00 0.0E+00
* Non-point sources
Nitregen loading coefficient Nitrogen loading
Arez within 100G m boundary (kg ha™ y'") (kg y™
(ha) {% of total) low mean high fow mean high
i. Land use
Cropland 12 0.3 1.2 16.0 213 1.3E+01 1.8E+01 2.5E+01
Pasture 00 0.0 538 8.3 11.3 0.0E+00 0.0E+00 0.0E+00
Farest 175 5.0 03 0.5 1.1 5.2E+00 8.7E+00 1.98+01
Nan-forested wetland G.0 0.0 2.0 1.3 10.8 Q.0E+00 0.0E+00 0.0E+00
Mining G0 0.0 0.9 1.4 a2 0.0E+00 0.0E+00 0.0E+00
Qpen fand c.1 0.0 0.3 0.5 11 1.6E-02 2.6E-02 5.7E-02
Parlicipatory recreation 208 6.0 179 19.3 222 3.7E+HD2 4.0C+02 4.6E+02
Spectator recreation 16.9 4.9 7.9 19.3 22.2 3.0e+02 33E+02 3.8E+02
Water-based recreation 25 0.7 37 2.7 1286 S1E+00 1.4E+M1 3.1E+01
Residential, multi-family o0 0.0 0.8 2.8 6.0 0.0E+00 0.0E+00 0.0E+00
Residential, < % acre lots 1316 a7y 0.8 2.8 60 1.1E+02 3.78+02 7.9E+02
Residential, ¥4 1o 33 acre lots 41.6 11.9 0.8 27 59 3.4E+01 t.1E+02 2.5E+02
Residential, > % acre lots 2.1 0.8 0.8 27 5.9 1.7E+00 5.6E+00 1.2E+01
Salt marsh 06 0.2 0.0 1.3 10.8 0.0E+00 7.4E-01 6.2E+00
Commercial 50.1 14.4 0.9 1.4 3.2 4.5E+01 7.0E+01 1.6E+02
Industrial 355 10.2 ¢.9 1.4 iz 3.2E+01 SOE+01 1.16+02
Urban open 15.5 4.5 03 0.5 1.1 4.7E+C0 7.8E+00 1.7E+01
Transportation 45 1.3 0.9 1.4 3.2 4.0E+00 6.3E+00 1.4E+01
Waste disposal a0 0.0 0.8 14 a2 0.0E+00 0.0E+00 0,0E+00
Open water 8.5 2.4 0.0 25 10.8 0.0E+00Q 2.1E+01 9.2E+01
Woaody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00C 0.0E+C0 0.0E+C0Q
Land use total 348.9 100.0 9.3E+02 1.4E+03 2.4E+03
Embayment Nitcogen loading coefficient Nitrogen loading
area (kg ha™* y") kgy™")
(ha) low mean high low mean high
ii. Atmespheric depasition 31.3 3.7 57 12.6 1.2E+02 1.8E+02 4.0E+02
River flow Nitrogen concentration Nitrogen leading
(m*s™) (mgiL) kay™
mean low mean high law mean high
iii. River (upstream of delineation) 0.0 0.0E+00¢  G.0E+00  0.0E+00 0.0E+00C 0.0E+00 0.0E+CO
Non-point source tetal 1.1E+03 1.6E+03 2,8E+03




Table B-38, Nitrogen loading analysis for the Bass River Watershed Delineation

¥ Summary
Present nitrogen loading Future nitrogen foading {buildaut)
(kg ¥ kg y")
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 1.8E+03 2.8E+03 4 8E+03 1.BE+03 2.8E+03 4.8E+03
Watershed iotal 1.8E+03 2.8E+03 4.8E+03 1.BE+03 2.8E+03 4,8E+03
> Point sources
Nitrogen loading
(kg ¥
low mean high
i. NPDES faciiities
G.0E+00 0.0E+00 0.0E+00
Point source fota) 0.0E+00 0.0E+00 0.02+00
¥ Non-point sources
Nitregen loading coefficient Nitrogen loading
Area within watershed (kg ha'l y'Y) xgyvh
(ha} (% of totai) low mean high low mean high
i. Land use
Cropland 1.2 0.2 1.2 16.0 213 1.3E+01 1.9E+01 2.56+01
Pasture Q.0 a.c 5.8 83 11.3 0.0E+00 0.0E+00 0.0E+00
Foraest 56.5 83 0.3 a5 1.1 1.7E+01 2.8E+01 6.2E+01
Non-forested wetiand 0.0 0.0 0.0 1.3 10.8 0.0E+00 0,0E+0D 0.0E+00
Mining 0.0 0.0 0.9 1.4 32 0.0E+00 0.0E+00 0.0E+00
Open fand 3.7 0.8 0.3 0.5 1.1 1.7E+00 2.8E+00 6.3E+00
Participatory recreation 42.4 6.2 17.9 19.3 22.2 7.8E+02 B.2E+02 9.4E+02
Spectator recreation 254 a7 17.9 183 222 4.6E+02 498402 5.8E+02
Water-based recreation 2.5 0.4 3.7 57 126 8.1E+00 1.4E+01 3.1E+01
Rasidential, muiti-family 10.6 1.5 0.9 30 6.3 9.8E+00 3.2E+01 6.5E+01
Residential, < ¥ acre Iots 2663 39.0 0.9 2.9 8.2 24E+02 7.8E+02 1.6E+03
Residential, % to % acre lots 57.0 8.3 0.9 2.8 8.1 4, 8E+01 1.6E+02 3.4E+02
Residential, > ¥4 acre lots 4.0 (133 0.8 2.8 6.0 3.3E+00 118401 24E+01
Salt marsh 0.6 18] 0.0 13 10.8 0.0E+00 7.4E-01 6,26+00
Commercial 88.7 13.0 09 14 3.2 B.0E+01 1.2E+02 2,8E402
ndustrial 437 6.4 0.9 1.4 3.2 3.9E+01 6.1E+01 1.4E+02
Urban open 501 7.3 0.3 0.5 1.1 1.5E+01 2.5E+01 5.5E+01
Transportation 188 2.9 09 14 3.2 1.8E+01 2.BE+01 5.3E+01
Waste disposal o.c G.0 0.9 1.4 3.2 0.0E+00 Q.OE+C0 0.0E+00
Open water B.5 1.2 0.0 25 10.8 0.0E+00 2.1E+01 9.2E+01
Woody perennial - 00 0.0 5.4 4.8 21.0 0.0E+00 0.0E+C0 0.0E+D0
Land use total 6532.2 100.0 1.7E+03 2.6E+03 4.4E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area {kgha ¥} (kg ¥
{ha} low mean high fow mean high
ii. Atmospheric deposition 31.9 3.7 57 12.6 1.2E+02 1.8E+02 4.0E+02
River flow Nifrogen concentration Nitrogen loading
(m*s™) (mgiL) (kay™)
mean low rmean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-paint source total t.8E+03 2.8E+03 4 8E+C3




Table B-39. Nitrogen loading analysis for the North River (North Shore) 1000 m Boundary Delineation

> Summary
Present nitrogen lcading Future nitrogen ioading (buildout)
kgy™ (kg ¥y}
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 5.1E+02 B.6E+02 1.6E+03 5.1E+02 B.5E402 1.6E+03
Watershed total 5 1E+02 8.6E+02 1.6E+03 5.1E+02 8.5E+02 1.6E+03
» Point sources
Nitrogen loading
ka v
Tow mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00Q 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary {kg ha y") (kg y“)
{ha) {% cf total) low mean high low mean high
i. Land use
Cropland c.0 0.0 11.2 16.0 21.3 0.0E+00 0.0E+00 0.0E+00
Pasture 20 1.0 5.8 83 11.3 1.2E+01 1.7E+01 2.3E+01
Forest 29 1.5 0.3 0.5 1.1 8.8E-01 1.5E+00 3.2e+00
Non-forested wetland 0.0 0.0 0.0 1.3 10.8 0.0E+00 0.0E+00 0.08400
Mining 00 0.0 0.9 1.4 32 0.0E+D0 0.CE+C0 0.0E+00
Open land 0.0 0.0 0.3 0.5 11 9.6E-03 1.6E-02 3.5E-02
Participatory recreation ¢7 0.4 17.9 19.3 2.2 1.3E+01 1.4E+01 1.6E+01
Spectator recreation 1.7 59 17.9 18.3 222 2.1E+02 2.2E+02 2.6E+02
Water-based recreation Q0 0.0 3.7 57 12.6 0.0£+00 0.0E+00 0.0E+00
Residential, multi-family 0.0 0.0 0B 27 59 0.0E+00 0.0E+00 0.0E+00
Raesidential, = ¥ acre lots 112.9 57.1 0.8 2.7 59 9.0E+01 3.0E+02 B.7TE+02
Residential, ¥ to %2 acre lots 0.0 0.0 0.8 2. 59 0.0E+00 0.0E+00 0.0E+00
Residential, > ¥ acre lots 1.6 0.8 0.8 27 59 1.3E+00 4.3E+00 9.5E+00
Salt marsh 0.0 0.0 0.0 13 10.8 0.0E+00 0.0E+00 0.0E+00
Commercial 11.3 5.7 0.9 1.4 32 1.0E401 1.6E+01 3.6E+01
Industriat 165 8.4 0.8 1.4 3.2 1.58+01 2.3E+01 5.3E+01
Urban cpen 145 73 0.3 0.5 11 4.4E+00 T.3E+00 1.6E+01
Transportation 207 10.5 09 1.4 3.2 1.9E+01 2.9E+01 B.5E+01
Waste disposal 09 0.5 [15:] 1.4 3.2 8.3E-01 1,3E+00 3.0E-+00
Cpen water 2.c 1.0 0.0 25 10.8 0.0£+00 5.0E+00 2.2E+01
Woody perennial 0.¢ Q.0 5.4 14.8 21.0 0.0E+00 0.0E+0Q 0.0E+00
Land use total 197.8 100.0 3,72+02 6.5E+02 1.2E+03
Embayment Nitragen loading coefficient Nitragen foading
area (kgha' vy kay™")
{ha} low mean high low mean high
ii. Atmospheric deposition 37.0 3.7 5.7 126 1.4E+02 2.1E+02 4, 7TE+02
River fow Nitregen cencentration Nitrogen loading
(m®s™) {mgiL) kg v
mean low maan high low mean high
iii. River {upstream of delineation) 0.0 0.0E+00 0.0E+00  0.0E+00 0.0E+00 0.GE+CO 0.0E+Q0
Non-point source total 5AE+02 8.6E402 1.6E+03




Table B-40. Nitrogen loading analysis for the North River (North Shore) Watershed Delineation

3 Summary
Present nitrogen loading Future nitrogen loading (buildout)
kg v} (kg y™)
low mean high low mean high
Point sources 0.0E+00 0.0E+00 G.0E+D0 0.0E+30 0.0E+00 0.0E+Q0
Non-peint sources 4.3E+03 B8.2E+03 1.6E+04 4 4E+03 B.8E+03 1.7E+04
VWalershed tatal 4.3E+03 8,2E+03 1.6E+04 4.4E+03 8.8E+03 1.7E+04
3> Point sources
Nitregien loading
kay™)
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source iotal 0,0E+00 0.0E+00Q 0.0E+00
¥ Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™* ¥y (kgvh
(ha) {% of total} low mean high fow mean high
i. Land use
Cropland 6.5 0.2 11.2 18.0 21.3 ¥ IEH0Y 1.0E+0Q2 1.4E+02
Pasture 6.9 0.2 5.8 33 11.3 4. 0E+01 5.7E+01 7.8E+01
Farest 7317 3.4 0.3 0.5 1.1 2.2E4+02 3.7E+02 B.0E+02
MNon-forested wetland 98.0 3.1 0.0 1.3 10.8 0.0E+00 1.3E+02 1.1E+03
Mining 456 1.5 0.8 1.4 3.2 4.1E+01 8. 4E+01 1.5E+02
QOpen land 192.9 6.2 0.3 0.5 1.1 5.BE+01 9.6E+01 2.1E+02
Participatory recreaticn 50.9 1.8 17.9 19.3 22.2 9.1E+02 9.8E+02 1.1E+G3
Spectator recreation 49.8 16 17.9 19.3 22.2 8.9E+02 9.6E+02 1.1E+03
Water-based recreation 0.6 0.0 7 57 12.6 2.3E+00 3.6E+00 8.0E+00
Residential, mult-farmily 56.0 1.8 1.3 4.1 7.4 7.3E+01 2.3E+02 4 2E+02
Residential, < % acre [ats 579.9 18.6 12 37 7.0 6.BE+D2 21E+03 4.1E+03
Residential, ¥ to ¥ acre lots 471.8 15.1 1.0 3.2 8.5 4.7E+402 1.5E+03 3.1E+03
Residential, > ¥ acre lots 43.2 14 LR} 3.0 6.2 3.9E+01 1.3E+02 2.7E+02
Salt marsh 0.0 Q.0 Q.0 1.3 0.8 0.0E+00 G.0E+00 0.0E+00
Commercial 226.5 7.3 0.9 14 3.2 2.0E+02 3.2E+02 7.3E+02
industrial 165.8 53 Q.8 1.4 32 1.5E+02 23E+02 5.3E+02
Urban open 130.3 4.2 0.3 0.5 11 3.8E+01 6.5E+01 1.4E+02
Transpartation 188.3 6.0 0.5 1.4 32 1.7E+02 2.6E+02 6.0E+02
Waste disposal 31 0.1 0.9 1.4 3.2 2.8E+00 4. 4E+00 1.0E+01
Open water 63.0 2.0 0.0 2,5 0.8 0.0E+C0 1.6E+02 6.BE+02
Woody perenniat 9.9 2.3 54 14.8 210 5.4E+01 1.5E+02 21E+02
Land use totat 3121.0 100.0 4. 1E+03 8.0E+03 1.5E+04
Embayment Nitrogen loacing coeffictent Hitrogen loading
area (kghay") kg y™"
(ha} low mean high low mean high
ii. Atmospheric degosition 37.0 37 57 12.6 1.4E+02 2.1E+02 4. TE+02
River flow Nitrogen concentration Mitrogen lnading
(m*s™ (mgil) kgy™
mean faw mean high fow mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  0Q.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point source total 4,3E+03 8.2E+03 1.6E+04




Table B-41. Nitrogen loading analysis for the Danvers River 1000 m Boundary Delineation

» Summary
Present nitrogen loading Future nitrogen loading (buildout)
gy (kg ™)
low mean higts low mean high
Point sources 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00
Non-point sources 3.6E+03 6.1E+03 1.2E+04 3.4E+03 6.0E+03 11E+04
Watershed total 3.6E+03 65.1E+03 1.2E+04 3.4E403 6.0E+03 1.1E+04

> Paint sources

Nitrogen loading

(kg y™)
low mean high
i. NPDES facilities
0.0E+00 0.CE+QC 0.0E+00
Paint source {otal 0.0E+00 0.0E+00 0.0E+00
¥ Non-point sources
Nitrogen loading coefficient Nitrogen lcacing
Area within 1000 m boundary (kg haly'") kg y™
{ha) {% of total) low mean high low mean high
i. Land use
Cropland 26.8 1.8 1.2 16.0 213 3.0E+02 4.3E+02 5.7E+02
Pasture 28.3 1.8 58 83 11.3 1.6E+02 2.3E+02 3.2E+02
Forest 102.4 6.9 0.3 0.5 1.1 3. 1B+ 5.1E+01 1.1E+02
Non-forested wetland 15.4 1.4 0.0 1.3 10.8 0.0E+00 2.CE+D1 1.7E+G2
Mining G0 0.0 0.8 14 3.2 0.0E+00 0.CE+00 0.CE+00
Open land 112.5 7.5 0.3 0.5 1.1 3.4E+01 5.6E+01 1.2E+02
Participatory recreation 60.1 4.0 17.9 19.3 222 1.5E+03 1.2E4+03 1.35+03
Spectator recreation 14.9 1.0 17.9 19.3 22.2 2.7E+02 2.9E+02 3.3E+02
Water-based recreation 14.9 1.0 3.7 57 12.6 5.5E+01 8.5E+01 1.9E+02
Residential, multi-family 16.9 1.1 11 3.4 8.7 1.8E+01 5.7E+01 116402
Residential, < ¥4 acre lots 211.0 142 1.0 32 6.5 2.1E+02 6.8E+02 1.4E+03
Residential, ¥ o ¥ acre lots 437.2 29.3 0.9 3.0 6.2 3.9E+02 1.3E+03 2.7E+03
Residential, > ¥ acre lots 48,5 33 0.9 2.8 8.1 41E+01 1.4E+02 2.8E+02
Salt marsh 30.0 2.0 0.0 1.3 10.8 0.0E+00 3.9E+01 3.2E+02
Commerciat 159.5 10,7 a9 1.4 3.2 1.4E+02 2.2E+D2 S5.1E+02
Industriai 40.5 27 0.9 1.4 32 3.6E+01 5.7E+01 1.3E+02
Urban apen §6.6 6.5 0.3 0.5 %1 2.9e+01 4.8E+1 1.1E+02
Transportation 56.3 3.8 0% 1.4 32 51E+01 7.9E+D1 1.8E+02
Waste dispesal 0.0 0.0 0.9 14 32 G.0E+D0 0.0E+00 0.0E+00
Open water 17.8 1.2 0.0 2.5 1G.8 0.0E+0Q 4 5E+01 1.9E+02
Woody perennial 1.0 0.1 5.4 14.8 21.0 §.3E+00 1.5E+01 2.1E+01
Land use totat 1490.6 100.0 29E+03 5.0E+03 9.1E+03
Embayment Nitroger lcading coefficient Hitrogen loading
area (kgfa’ y") kg y™"
(ha) low mean high low mean high
it. Atrmospheric deposition 197.8 3.7 5.7 12.6 7.3E+02 1.1E+03 2.5E403
River flow Nitrogen concentration Nitrogen loading
(m*s™) {mg/t) tkay™"
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+D0  0.0E+00 0.CE+0Q0 0.0E+00 0.0E+00
Non-point sousce total 3.6E+03 5.1E403 1.2E+04




Table B-42. Nitrogen loading analysis for the Danvers River Watershed Delineation

» Summary
_ Present nitrogen foading Future nitrogen loading (buildout}
(kg ¥y &gy "
low mean high forw mean high
Point sources 0,0E+00 0L.0E+HID 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources T.3E+03 145404 2.5E+04 6.6E+03 1.3E+04 2.5E+04
Watershed total 7.3E+G3 1.4E+04 2.5E+04 6.6E+03 1.3E+04 2.5E+04

3 Point sources

Nitregen loading

(kg ¥
low mean high
i. NPDES faciities
0.0E+00 0.0E+030 0.0E+C0
Point source total 0.0E+G0 0.0E+00 0.CE+00
¥» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed kgha'y™) kg v
(ha) {% of total} low mean high low mean high
i. Land use
Cropland 1291 3.4 112 16.0 213 1.4£403 2.1E+03 2.8E+03
Pasture 45.5 12 5.8 8.3 1.3 2.6E+02 3.8E+02 S.1E+02
Forest §57.7 14.6 0.3 0.5 1.1 1.7E+02 2.BE+02 B.1E+02
Non-foresied wetland 8238 2.2 0.0 1.3 0.8 0.0£+00 1.1E+02 8.8E+02
Miging 333 09 0.9 1.4 32 3.0E+01 4. TE+01 1.1E+02
Qpen fand 2504 8.5 0.3 0.5 1.1 7.58+01 1.3E+02 2.BE+02
Participatery recreation 88.0 1.8 17.9 19.3 22.2 1.2E+03 1.3E+03 1.6E+03
Spectator recreaticn 34.7 0.9 17.9 19.3 222 6.2E+02 5.7E+02 7.7E+02
Water-based recreation 19,0 05 37 5.7 2.6 7.0E+01 1.1E+02 2.4E+02
Residential, muiti-family 705 1.8 1.4 4.2 7.6 9.6E+01 30E+02 5.4E+02
Residential, < ¥ acre lots 302.8 7.9 1.2 3.8 7.2 3.7EH02 1.2E+03 2.2E+03
Residential, ¥ to 2 acre lots 1011.8 26.4 1.0 3.3 6.6 1.0E+03 3.3E+H03 B.7TE+03
Residential, > 14 acre lots 257.3 6.7 0.9 3.0 6.2 2.4E+02 7.7E+02 1.8E+03
Salt marsh 300 0.3 0.0 13 10.8 C.0E+00 3.9E+01 3,2E+02
Commercial 294.7 7.7 09 1.4 32 2.7E+02 4.1E+02 9.4E+02
industrial 156.3 4.1 0.9 14 32 1.4E+02 2.2E+02 508402
Urban open 179.9 47 0.3 0.5 11 5.4E+01 9.0E+01 2.0E+02
Transportation 2463 6.4 0.9 1.4 3.2 2.2E+02 34E+02 7.9E+02
Waste disposal 0.0 0.0 09 14 3.2 0.0E+00 0.0E+00 0.0E+00
Open water 19.1 6.5 0.0 2.5 0.8 Q.0E+00 4 BE+01 2.1E+02
Wocdy perennial 40.1 1.0 5.4 14.8 21.0 2.2E+02 5.9E+02 B.4E+Q2
Land use total 3828.9 100.¢ 6.5E+03 1.2E+04 2.2E+04
Embayment Nitrogen loading ceefficient Nitrogen loading
area {kg ha™ ¥} ay™h
{ha} lowy mean high low mean high
ii. Atmospheric deposition 197.8 3.7 57 126 7.3E+02 i.1E+03 2.5E+03
River flow Nitrogen concentration Nitrogen foading
(m® &™) (mgiL) (kg y™)
mean iow mean nigh low mean high
fii. River (upstream of delineation) 0.0 0.0E+00  0.08+00 D.0E+00 0.0E+00 0.0E+00 0.0E+00
MNon-point source total 7.3E+03 1.4E404 2.5E+04




Table B-43. Nitrogen loading analysis for the Beverly Harbor 1000 m Boundary Delineation
Includes Bass River, North River and Danvers River

> Summary
Prasent nitrogen [oading Future nitrogen loading (buildout}
{kgy") (kg ¥y
low mean high low mean high
Point sources 0.CE+00 0.0E+00 0.0E+00 0.GE+G0 0.0E+00 D.0E+00
Non-point saurces 6.7E+03 1.1E+04 2.1E+04 6.5E+03 1.1E+04 21E+04
Watershed total 6.7E+03 1. 1E+04 2.1E+04 6.5E+03 1.1E+04 21E+04
¥ Point sources
Nitrogen loading
gy
low mean high
i. NPDES facilitias
0.0E+00 0.0E+00 0.0E+00
Point scurce iotal 0.0E+00Q Q.0E+00 0.0E+00
¥ Non-point sources
Nitrogen lnading coefficient Nitregen loading
Area within 000 m boundary (kg ha* vy kg y™")
(ha) (% of total) low mean high low mean high
i, Land use
Crapland 280 1.2 11.2 6.0 21.3 3.1E+02 4.5E+02 6,0E+02
Pasture 30.3 .3 58 83 1.3 1.8E+02 2.5E+02 34E+02
Forest 141.5 6.0 0.3 0.5 1.1 4.2E+01 7.1E+01 1.6E+02
Non-forested wetland 15.4 0.6 0.0 13 10.8 0.0E+00 2.0E+01 1.7E+02
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+0G 0.0E+00
Qpen land 126.2 53 0.3 0.5 1.1 3.8E+01 6.3E+01 1.4E+02
Participatory recreation 86.5 35 179 19.3 222 1.56+03 1.7E+03 1.9E+03
Spectator recreation 63.0 2.6 i7.9 19.3 222 11E+03 1.2E+03 1.4E+03
Water-based recreation 24.2 1.0 3.7 5.7 126 9.0E+01 1.4E+02 3.1E+02
Residential, multi-family 233 t.0 0.9 3.0 6.3 2EHD 7.0E+01 1.5E+02
Residential, < ¥% acre lots 621.1 26.1 0.9 29 6.2 5.5E+02 1.8E+03 3.8E+03
Residential, % to ¥4 acre Iots 513.8 218 0.8 23 6.0 4.4E+02 1.5E+03 3.1E+03
Resicential, > % acre lots 66.5 28 0.8 28 6.0 5.5E+01 1.8E+02 4.0E+02
Salt marsh 30.8 1.3 0.0 1.3 10.8 0.0E+Q0Q 4.0E+01 3.3E+02
Commercial 2410 10.% 0.9 1.4 3.2 2.2E+02 3.4E+402 7.7E+02
Industrial 926 ae 0.9 1.4 3.2 8.38+01 1.3E+02 3.0E+02
Urban open 1525 6.4 0.3 0.5 1.1 4 BE+0# 7.6E+01 1.7E+02
Transportation 39.9 a8 0.9 1.4 3.2 8.15+01% 1.3E+02 2.9E+02
Waste disposaj 16 Q.1 0.8 1.4 3.2 1.5E+00 2.3E+00 5.2E+00
Open water 284 1.2 0.0 25 10.8 0.0E+00 TAE+01 3.1E+02
Wocedy perennial 1.5 0.1 5.4 14.8 21.0 8.2E+00 2.2E+01 3.2E+01
Land use total 2378.0 100.0 4, 8E+03 B.2E+03 1.5E+04
Embayment Nitregen loading coefficient Nitrogen loading
area {kg ha™* y7) (kg ¥’
{ha) law mean highk fow mean high
ii. Atmospheric deposition 504.6 3.7 57 126 1.9E+03 2.9E+03 6.4E+03
River flow Hitrogen concentration Nitrogen loading
(5™ (mgiL) (kg y™
mean low mean high low mean high
ili. River {upstream of delineation) 0.0 0.0E+00  0.0E+00  0.0E+00 C.0E+00 0.0E+00 C.0E+00
Non-point source total 6.7E+03 1.1E+04 2.1E+04




Table B-44. Nitrogen loading analysis for the Beverly Harbor Watershed Delineation

Includes Bass River, North River and Danvers River

» Summary
Present nitrogen loading Future nitrogen lcading (buildout)
kg y™) (kg v
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0
Non-point scurces 1.5E+04 2.BE+04 5.2E+04 1.5E+04 2.BE+04 5.3E+04
Watershed total 1.5E+04 2.8E+04 5.2E+04 1.5E+04 2.8E+04 5.3E+04

» Point sources

Nitrogen loading

(kg ¥
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Paint source total 0.0E+00 0.0E+00 0.0E+00
¥ Non-point sources
Nitrogen Ioading ceefficient Nitragen loading
Area within watershed (kg ha'y" (kg y™"
{ha} {% of total) Tow mean Tigh low mean high
i. Land use
Cropland 136.8 1.7 1.2 16.0 213 1.5E+03 2.2E+03 2.8E+03
Pasture E4.68 a8 5.8 8523 1.3 3.7E+02 S4E+02 7.3E+02
Forest 1452.7 i7.6 0.3 2.5 11 4.4E+02 7.3E+02 1.6E+03
Non-forested watiand 182.6 22 0.0 1.3 10.8 0.0E+00 2.4E+02 2.0E+03
Mining 78.9 1.0 0.9 1.4 32 TAE+O1 1.1E+02 2.5E+02
Open land 4805 58 0.3 0.5 1.1 1.4E+02 2.4E+02 5.3E+402
Participatory recreation 172.6 21 17.9 19.3 22.2 3.1E+03 3.3E403 3.8E+03
Spectator recreation 1318 1.6 17.9 19.3 222 2.AE+03 2.5E+03 2.9E+03
\Water-based recreation 288 0.4 3.7 57 12.6 1.1E+02 1.6E+02 J.6E+02
Residential, multi-family 154.9 19 1.2 3.9 7.2 1.8E+02 6.0E+02 11E+03
Residential, < ¥ acre lots 1368.¢ 16.6 1.1 36 6.9 1.5E+03 4 8E+03 9.4E+03
Residential, % to 7 acre lots 16097 19.6 1.0 32 6.4 1.6E+03 5.1E+03 1.0E+04
Residential, > ¥ acre lots 329.1 4.0 6.9 29 6.2 2.9E402 9.7E+02 2.0E+03
Salt marsh 30.6 0.4 o.c 1.3 10.8 0.0E+00 4.0E+01 3.IE+02
Commercial 635.8 7.7 0.9 1.4 32 5.7E+02 8.9E+02 2.0E+03
Industrial 3686.1 4.4 0.9 1.4 3.2 3.38+02 5.1E+02 1.2E+03
Urban epen 3987 4.9 0.3 G.5 1.1 1.2E+02 20E+02 4.4E+02
Transportation 463.0 58 0% 1.4 3.2 4§.2E+02 5 5E+02 1.5E+03
Waste disposal 39 0.0 0.9 1.4 3.2 3.5E+00 S.4E+00 1.28+01
Open water 92.3 1.1 G0 2.5 10.8 0.0E+00 2.3E4+02 1.0E+03
Woady perennial 50.5 06 54 14.8 21,0 2.7E+02 7.5E+02 1.15+03
Land use total B233.4 100.0 1.3E+04 2.5E+04 4.6E+04
Embayment Nitregen loading coefficient Nitregen loading
area (kg ha™ y* (kgy™
(ha) low mean high low mean high
ii. Atmospheric deposition 504.6 7 5.7 12.6 1.9E+03 2.9E+03 6.4E+03
River fow Nitrogen concentration Nitrogen loading
(m®s™ {mgiL) thav™)
mean low mean high low mean high
iii. River fupstream of delineation) a0 0.0E+00 0.0E+00 0.0E+0C 0.0E+00 0.0E+00 0.0E+C0

Nen-point source total

1.5E+04 2.BE+04

5.2E+C4




Table B-45. Nitrogen loading analysis for the Manchester Harbor 1000 m Boundary Delineation

» Summary
Present nitrogen loading Future nitrogen loading (buildout)
kay " (kg y")
low mean high low mean high
Point sources 4.8E+03 1.1E+04 2.8E+04 £ BE+03 1.1E+D4 2.BE+04
Non-paint sources 1.0E+03 2,3E+03 4,1E403 1.1E+03 2.TE+03 4.BE+03
Watershed total 5.9E+03 1.3E+04 3.2E+04 6.0E+03 1.3E+04 3.3E404
¥ Point sources
Nitrogen loading
(kg y")
low mean high
i. NPDES facilities
Manchester WANVTR 4 88403 1.1E+04 2.8E+04
Paint source total 4.8E+03 1.1E+04 2.8E+04
% Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha v} (kg ¥
(ha) {% of total) low mean high low mearn high
i. Land use
Cropland 0.7 01 11.2 16.0 21.3 7.3E+00 1.0E+01 1.4E+01
Pasture 6.1 1.2 5.8 83 1.3 3.5E+01 S 1B+ 6.9E+D1
Forest 2083 40.4 0.3 0.5 1.1 6.2E+01 1.0E+02 2.3E+02
Non-forested wetland 8.4 1.6 0.0 1.3 10.8 0.0E+00 t.1E+01 9.1E+01
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Ogpen tand 4.8 0.9 0.3 0.5 11 1.4E+00 2.3E+00 5.1E+C0
Participatory recreation 0.7 0.1 17.9 19.3 222 1.3E+01 1.4E+01 1.8E+01
Spectator recreation 4.3 0.8 17.9 19.3 22.2 7.6E+01 8.2E+01 9.4E+G1
Water-based recreation 5.3 1.2 3.7 5.7 126 2.3E+01 3.6E+01 7.9£+01
Residential, multi-farnily 0.0 0.0 36 10,2 14.4 0.0E+00 0.0E+00 0.0E+G0
Residential, < ¥ acre lots 729 14.1 2.9 8.3 12.2 2.1E+D2 6.0E+02 8.9E+02
Residential, % o % acre {ots 59.8 11.6 1.9 57 9.3 1.2E+02 34E+02 5.6E+02
Residential, > % acre lots 116.8 226 14 4.2 76 1.6E+02 4,9E+02 8.9£+02
Salt marsh 24 0.5 2.0 1.3 10.8 0.0E+00 3.2E+00 2.6E+01
Commerciai 4.2 0.8 0.9 1.4 32 3.8E+00 5.8E+00 14E+01
[ndustrial 0.0 0.0 .9 1.4 3.2 0.0E+0D 0.CE+00 0.0E+GQ
Urban open 13.9 2.7 0.3 05 1.1 4.2E4+00 6.9E+00 1.5E+01
Transportatian 18 0.4 09 1.4 32 1.7E+00 2.6E+00 5.9E+00
Wastle disposal 08 0.1 09 14 32 5.6E-01 8.7E-01 2.0E+00
Open water 4.2 0.8 0.0 25 10.8 0.0E+00 1.0E+01 4.5E+01
Woody perennial 0.0 0.0 3.4 14.8 21.0 0.0E+00 0.0E+C0 0.0E+Q0Q
Land use totat 516.0 100.0 7.2E+02 . 1.BE+03 3.0E+03
Embayment Nitregen loading coefficient Nitregen loading
area {kghay™) tkay™)
{ha) low mean high low mean high
ii. Atmospheric deposition 83.6 3.7 57 12.6 3.1E+02 4.BE+02 1.1E+03
River fiow Nitrogen concentration Nitrogen loading
(ms™) (mgiL) kg ¥
mearn low mean high low mean high
iti. River {upstream of defineation) 0.0 0.0E+00 0.CE+00  0.0E+Q0 0.0E+00 0.0E+Q0 0.0E+00
Noa-point source total 1.0E+03 2.3E+03 4. 1E+03




Table B-46. Nitrogen loading analysis for the Manchester Harbor Watershed Delineation

» Summary
Prasent nitrogen loading Future nitrogen loading (buildout)
(kg y™") (kgy™)
low mean high low mean high
Paint sources 4.8E+03 1.1E+04 2.8E+04 4 8E+03 1T.1E+04 2.8E+04
Non-paint sources 2.3E+03 4.4E+03 7.6E+03 3.0E+03 6.6E+03 1.1E+D4
Watershed total 7.2E+03 1.5E+04 3.56+04 7.98+03 1.7E+04 3.9E+04
¥ Point sources
Nitrogen leading
(kg y™
low mean high
i. MNPDES facilities
Manchestar WWTP 4.8E+03 1.1E+04 2.8E+04
Paint source total 4.8E+03 1.1E+04 2.BE+04
¥ Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha' y'") (kg v
(ha) {% of totaf) low mean high low mean high
i. Land use
Cropland 2.4 o1 11.2 16.0 213 2.7E+401 3.8E+01 SE+C1
Pasture 6.1 0.4 5.8 8.3 1.3 35E+01 5.1E+01 8,9E+01
Forest 1089.5 66.6 03 0.5 1.1 3.3E+02 5.4E+02 1.2E+03
Mon-forested wetland 246 1.5 0.0 1.3 10.8 0.0E+00 3.2E+01 2.7E+02
Mining 14.7 0.9 0.9 1.4 3.2 1.38+01 2.1E+01 4. 7TE+01
Cpen land 10.7 0.7 Q.3 0.5 1.1 3.2E+Q0 5.3E+00 1.2E+01
Participatory recreation 7.2 23 17.9 19.3 22.2 6.7E+02 7.2E+02 8.3E+02
Spectator recreation 59 0.4 17.9 19.3 22.2 1.1E+02 1.1E+02 1.3E+02
Water-based recreaticn 6,3 0.4 3.7 5.7 12.6 2.3E+01 3.6E+01 7.9E+01
Residential, multi-farnily 0.0 0.0 4.3 12.1 16.4 0.0E+00 0.0E+Q0 0.0E+00
Residential, < ¥ acre lots 86.2 53 .4 9.6 13.7 2.9E+02 8.3E+02 1.2E+03
Residential, ¥ 1o Y2 acre lots 107.0 6.5 2.2 6.5 101 2.4E+02 6.9E+02 1,1E+03
Residantial, > ¥4 acre lots 161.8 9.5 1.5 4.8 8.0 2.4E+02 7.4E+02 1.3E+03
Salt marsh 2.4 .1 0.0 1.3 10.8 0,0E+00 3.2E+00 2.6E+01
Commercial 5.3 G.3 2.9 1.4 3.2 4 8E+00 7.5E+00 1.7E+01
Industriat 2.3 G.1 0.9 1.4 3.2 2.1E+00 3.2E+00 7.3E+00
Urban apen 245 1.5 0.3 0.5 1.1 7.4E400 1.2E+01 2.78+01
Transpartation 418 28 09 1.4 3z 3.8E+01 5.9E+01 1.3E402
Waste disposat 06 c.0 0.9 1.4 32 5.6E-01 §8.7E-1 2.0E+00
Qpen water 5.5 c.3 0.0 25 10.8 0.0E+00 1.4E+01 5.9E+01
Woody perennial 0.0 0.6 5.4 14.8 21.0 0.0E+00 0.0E+0D 0.0E+04
Land use total 1634.9 100.0 2.0E+03 3.9E403 6.5E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kgha'y") (kg y™"
{ha} fow mean high low mean high
ii. Atmespheric deposition 84.8 a7 5.7 2.6 31E+0Z 4.BE+02 1.1E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™ (maiL) kg v
mean low mean high low mean high
iit. River {upstream of delineation) 0.0 C.CE+00  0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0D
Nen-point source total 2.3E+03 4 4E+03 7.6E+03




Table B-47. Nitrogen loading analysis for the Marblehead Harbor 1000 m Boundary Delineation

» Summary

Present nitrogen loading

Future nitrogen loading (buiidout)

thgy™) kg y ™"
low mean high fow mean high
Point scurces 0.0E+G0 0.0E+00 0.0E+00 0.0E+G0 0,0E+00 0.0E+00
Non-point sources 7.3E+02 1,3E+03 2.7E+03 7.3E+02 1.3E+03 2.7E+03
Watershed total 73E+02 1,3E+03 2.7E+D3 7. 3E+02 1.3E+03 2.7E+03

> Point sources

Nitrogen loading

(kg y™")
fow mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha' vy kg ¥
{ha) {% of tatal) low mean high iow mean high
i. Land use
Cropland 0.u 0.0 11.2 16.0 213 0.0E+00 0.CE+00 0.0E+D0
Pasture 0.0 0.0 5.8 8.3 11.3 0.0E+00 0.0E+00 0.0E+00
Farest 1386 9.1 ¢.3 0.5 11 4.1E+00 B.3E+0C 1.58E+01
Non-forested wettand 0.0 0.0 0.0 1.3 10.8 9.0E+00 0.0E+00 0.0E+00
Mining 0.0 0.0 0.8 1.4 3.2 G.0E+00 0.0E+00 Q.CE+00
Open tand 0.0 G.G 0.3 0.5 1.1 G.0E+0D 0.0E+00 0.CE+00
Participatory recreation 0.6 ;.4 17.9 19.3 222 1. 18+01 1.2E4+01 1.4E+01
Spectator recreation 3.2 21 17.9 19.3 222 5.7E+01 8.2E+01 7.1E+01
Water-based recreation 8.1 5.4 3.7 57 126 3.0E+01 4.6E+01 1.0E+02
Residential, multi-famity 0.4 0.3 0.8 2.7 5.9 31E-M 1.0E+00 2.384+00
Residential, < ¥4 acre iots 56.9 38.0 0.3 27 55 4.6E+01 1.5E+02 3.4E+02
Residential, ¥ to % acre lots 29.9 20.0 0.8 2.7 5.8 2.4E+01 8.1E+01 1.8E+02
Residentiat, > ¥ acre fots 19.8 13.2 0.8 7 5.9 1.6E+01 5.3E+04 1.2E402
Salt marsh 0.0 c.c 0.0 1.3 10.8 0.0E+00 0.0E+00 C.0E+00
Commercial 14.3 9.5 0.9 1.4 12 1.3E+01 2,0E+01 4.6E+01
tndustrial 0.0 G.0 09 1.4 32 0.0E+C0 Q.0E+00 C.0E+20
Urban open 2.8 1.9 03 0.5 1.1 8.5E-01 14E+00 3AE+00
Transportation 00 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Waste disposal 0.0 00 09 1.4 az2 0.0E+0C C.0E+00 0.0E+C0
Open water 0.0 Q.0 0.0 2.5 0.8 0.0E+0C C.0E+00 0.0E+G0
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+GO 0.O0E+HO0 0.0E+C0
Land use totat 149.6 160.0 2.0E+02 A4 4E+02 8.BE+02
Embayment Nitrogen lcading coefficient Nitrogan loading
area (kgha'y") tkay™)
(na) low mean high low mean high
ii. Atmospheric deposition 143.1 3.7 5.7 12,6 5.3E+02 8.2E+02 1.8E+03
River flow Nitrogen concentration Nilrogen loading
{m*s™) (mgiL) {kay™)
mean low mean high low mean high
iii. River (upstream of delineation} 0.0 C.OE+00  0.0E+00  O.0E+00 0.0E+0D 0.0E+00 0.0E+0Q
Non-point source total 7.3E+02 1.3E+03 2.7E+03




Table B-48. Nitrogen loading analysis for the Marblehead Harbor Watershed Delineation

» Summary
Present nitrogen foading Future nitrogen loading (buildout)
kg ¥y kg y ")
low mean high fow mean high
Point sources 0.0E+00 0.0E+00 0,0E+00 0.0E+00 0.0E+Q0 0.0E+00
Non-point sources 7.3E+02 1.3E+03 27E+03 7.3E+02 1.3E+03 ATE+Q3
Watershed total 7.3E+02 1.3E+03 2.7TE+03 7.38+02 1.3E+03 2.7E+03
> Polnt sources
Nitrogen loading
(kg y™"
ow mean high
i. NPDES facilities
0.0E+00 Q.0E+00 0.0E+00
Paint scurce total D.0E+00 0.0E+00 C.GE+Q0
> Non-point sources
Nitrogen loading coefficient Nitreger lcading
Area within watershed {kg ha™ y) kg ¥y
{ha) {% of totah) fow mean high low mean high
i. Land use
Cropiand ¢.0 0.0 1.2 16.0 1.3 0.0E+00 0.0E+00 0.0E+00
Pasture G0 0.0 5.8 8.3 11.3 0.0E+Q0 0.CE+0C 0.0E+00
Forest 13.6 9.1 0.3 0.5 1.1 4,1E400 & 8E+00 1.58+01
Non-forested wetland 0.0 0.0 G.0 1.3 10.8 0.0E+00 0.0E+00 0.0E+00
Mining 0.0 0.0 [0R:] 1.4 3.2 0.GE+00 0.0E+00 0.0E+00
Cpen land 0.0 0.0 0.3 0.5 1.1 0.0E+00 0.0E+00 0.0E+J0
Participatory recreation 0.8 0.4 17.9 19.3 222 T1E+01 1.2E+01 1.4E401
Spectator recreation 3.2 21 17.9 19.3 222 5.7E+01 §.2E+01 7 AE+D1
Water-based recreation B.1 5.4 kN 57 12.6 3.0E+01 4.6E+01 1.0E+02
Residential, multi-family 0.4 03 0.8 27 59 3.1E-01 1.0E+G0 2.3E+00
Residential, < % acre lots 56.9 38.6 0.8 2.7 5.9 4.6E+1 1.5E+02 34E+02
Residential, ¥ to ¥z acre lots 29.8 20.0 0.8 2.7 59 2.4E+01 8.1E+01 1.8E+D2
Residential, > ¥ acre lots 19.8 13.2 08 2.7 5.9 1.6E+01 5.3E+01 1.2E+02
Salt marsh 20 0.0 0.0 1.3 10.8 0.0E+00 0.CE+00 0.0E+00
Commercial 14.3 9.5 0.9 1.4 32 1.3E+01 2.0E+01 4.6E+01
Industriai 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Urban open 2.8 1.9 0.3 0.5 1.1 8.5E-01 1.4E+00 3.1E+00
Transportation 0.0 0.0 Q9 14 32 0.0E+00 0.0E+00 0.0E+00
Waste disposal 2.0 0.0 Q.9 1.4 32 0.0E+0C 0.0E+00 0.0E+00
Open water 0.0 0.0 0.0 25 10.8 0.0E+00 Q.0E+0D 0.0E+00
‘Woody perannial 0.0 0.0 5.4 148 21.0 0.GE+00 Q.0E+00 0.0E+00
Land use total 149.6 100.0 2.0E+02 4 4E+02 B.AE+02
Embayment Nitregen loading coafficient Mitregen loading
area {kg ha™ y7) (kg y"')
{ha) low mean high fow mean high
ii. Atmospheric deposition 143.1 37 57 12.6 S.3E+02 8.2E+02 1.8E+03
River flow Nitrogen concentration Nitregen loading
(m*s™) (mgiL) kg y™)
mean low mean high low mean high
iii. River {upstream of detineation) 0.0 0.0E+00  (GOE+00  0.0E+00 0.0E+00 0.0E+CO G.0E+00
Non-point source total 7.3E+02 1.3E+03 2.7E+03




Table B-49. Nitrogen loading analysis for the Nahant Bay 1000 m Boundary Delineation

¥ Summary
Present nitrogen loading Future nitregen loading {buildout)
(kgy kg y™)
low mean high low mean high
Point sourcas 0.0E+00 0.0E+00Q 0.0E+Q0 0.0E+CO 0.0E+00 0.0E400
Non-point sources 5.5E+03 9.0E+03 2.0E+04 5.5E+03 9.0E+03 2.0E+04
Watershed total 5,5E+03 9.0E+03 2.0E+04 6.5E+03 9.0E+03 2.0E+04

¥ Point sources

Nitrogen loading

{kay™)
low mean high
i. NPDES facilities
0.0E+00 0.0e+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha* ¥} kg ¥y
{ha) {% of tota)) low mean high low mean high
i, Land use
Cropland Q.c 0.0 1.2 18.0 213 G.0E+00 0.0E+00 0.0E+C0
Pasture 0.0 0.0 5.8 83 11.3 G.0E+00 0.0E+00 C.CE+00
Forest 237 4.3 0.3 05 1.1 6.5E+00 1.1E+01 2 4E+01
Non-forested wetland 2.0 0.0 0.0 1.3 10.8 0.0E+00 0.0E+Q0 G.0E+00
Mining Q.¢ 0.0 Q.3 1.4 3.2 0.0E+00 0.0E#CO G.0E+0C
Open land 25 0.5 0.3 0.5 11 7.4E-01 1.2E+60 2,78+00
Participatory recreation 0.9 0.2 17.9 19,3 22.2 1.6E+01 1.7E+01 1.9E+01
Spectator recreation 111 2.2 17.9 19.3 22.2 2.0E+02 2.1E+02 2.5E+02
Water-based recreation 26.3 5.2 37 57 12.6 9.7E+01 1.5E+02 3.3E+02
Residential, multi-family 8.4 176 0.8 27 59 7.1E+01 24E+02 5.2E+02
Residential, < V1 acre lots 172.6 34.4 0.8 27 58 1.4E+G2 4.7E+02 1.0E+03
Residential, ¥ to 1z acre lots 104 0 207 0.3 2.7 549 8.3E+(M1 2.8E+02 B.1E+02
Residential, > ¥ acre lots 225 4.5 0.8 27 59 1.8E+01 6.1E+01 1.3E+02
Salt marsh o.c 0.0 0.0 1.3 10.8 0.0E+00 Q.0E+00 0.0E+00
Commercial 188 3.7 0.9 1.4 32 1.7E+01 2.6E+01 6.0E+01
industrial 4.3 0.9 0.9 1.4 3.2 3,9E+00 6.1E+00 1.4E+01
Urban open 18.8 3.7 0.3 0.5 1.4 5.6E+00 94E+0G 21E+01
Transportation 9.8 2.0 0.9 14 3.2 8.8E+Q0 1.4E+01 32E+01
Waste disposal 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Open water 0.4 0.1 0.0 2.5 10.8 0.0E+00 2.4E-01 4 1E+00
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.0E+00 Q.0E+0C 0.0E+00
Land use total 502.2 100.0 B.6E+02 1.5E+03 3.0E+03
Embayment Nitregen loading coefficient Nitrogen loading
area {kg na™ y) kay")
{ha) low mean high low mean high
ii. Atmaspheric deposition 131486 37 57 12.8 4.9E+03 T.5E+03 1.7E+04
River flow Nitrogen concentration Nitrogen loading
{m*s™) {mgiL) {kgy™")
mean iow mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  O,0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point source iotal 5.5E+03 9.0E+03 2.0E+04




Table B-50. Nitrogen loading analysis for the Nahant Bay Watershed Delineation

# Summary
Fresent nifrogen joading Future nitrogen loading (buildout)
(kg y™ kay™
fow mean high low mean high
Point sources 0.0E+00 G.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-peint sources 5.9E+03 2.9E+03 2.2E+04 8.0E+03 1.0E+04 2.2E+04
Watershed totai 5.9E+03 9.96+03 2. 2E+04 6.0E+03 1.0E+04 2.2E+04

> Point sources

Nitrogen foading

(kgy™)
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
i Point source total D.0E+00  Q.0E+00  0.0E+Q0
> Non-point sources
Nitrogen loading caefficient Nitrogen loading
Ared within watershed (kg ha' v (kg ¥
{ha) (% of totat) low mear high low mean high
i. Land use
Cropland G0 a.0 11.2 16.0 213 0.0E+00 0.0E+Q0 Q.0E+0Q
Pasture G0 0.0 5.8 B.3 11.3 0.0E+00 0.0E+00 0.0E+00
Forest 144.1 157 0.3 0.5 11 4.38+01 7.2E401 1.6E+92
Non-forested wetiand 7.5 0.8 0.0 1.3 10.8 0.0E+00 9. 7E+Q0 B.1E+D1
Miring 164 1.8 0.8 1.4 3.2 1.6E+01 2.3E+01 S.2E+D1
Open land 9.2 1.0 0.3 0.5 1.1 2.7E+00 4.6E+00 1.0E+01
Participatary recreation 47 0.5 17.9 19.3 222 BAE+Q1 1B+ 1.0E+02
Spectatar recreation 15.2 1.7 179 19.3 222 2.7E+02 2.9E+02 3.4E+02
Water-based recreation 26.3 2.9 a7 57 126 8.7E+01 1.5E+02 3.3E+02
Residential, multi-family 93.6 10.2 0.8 27 59 7.6E+01 2.6E+02 5.6E+02
Residential, < ¥ acre Iots 3339 36.3 0.8 27 59 27E+02 9.1E+02 2.0E+03
Residential, ¥ to % acre lots 144 8 187 [+X:] A7 59 1.2E+02 3.9E+02 B.BE+02
Residential, > % acre lots 44.3 4.8 08 27 59 3.6E+01 1.2E+02 2.8E+02
Salt marsh 0.0 0.0 0.0 1.3 10.8 0.0E+00 0.0E+00 0.GE+D0
Commercial 25.0 2.7 .9 1.4 3.2 2.2E+01 3.5E+01 B.0E+01
Indezstrial 54 0.8 a8 1.4 32 4 9E+00 7.6E+00 1.7E+01
Urban open 28.9 3.1 ] 2.5 1.1 8.7E+00 14E+01 3.2E+01
Transportation 101 1.1 ¢3:} 14 32 9.1E+00 1.4E+01 3.2E+01
Waste disposal 0.0 0.0 0.9 1.4 3.2 3.4E-02 5.3E-02 1.2E-01
Cpen water 106 1.2 a0 2.5 10.8 0.0E+00 2.7E+01 t.1E+02
Woody perennial 0.0 0.0 54 14.8 21.0 0.0E+00 0,0E+00 G.0E+00
Land use total 920.0 0.0 1.1E+03 2.4E+03 5.0E+03
Embayment Nitrogen foading coefficient Nitrogen loading
area (kg ha ¥) tkay™)
{ha) low mean high low mean high
il. Atmospheric deposition 1314.1 37 57 128 4.9E+03 7.5E+03 1.7E+04
River flow Nitrogen cancentration Nitrogen loading
| (m’s™) (mgfL) kg y™
; mean low mean high low mean high
i iii. River {upstream of delineation) 0.0 0.0E+00 0.0E+00  (.0E+Q0 0.0E+00 0.0E+00 0.0E+00
Non-point source total 5.9E+03 9,9E+03 2.2E+04




Table B-51. Nitrogen loading analysis for the Lynn Harbor 1000 m Boundary Delineation
Includes Saugus River and Pines River

¥ Summary
Present nitrogen loading Future nitrogen loading {buildowut)
(kgy" {kgy™)
low mean high low medn high
Paint sources 4 9E+05 6.7TE+05 1.5E+06 4 9E+05 6.7E+05 1.5E+06
Non-point scurces 4,5E+03 8.7E+03 2.2E+04 4,55+03 8.9E+03 22E+04
Watershed total 4.9E405 6.8E+05 1.5E+06 4 9E+05 6.8E+05 1.58+06
¥ Polnt sources
Nitrogen loading
tka v
low mean high
i. NPDES facilities
Lynn Regional WPCF - 001A 4.1E%05 5.7E+05 1.2E+08
Lynn Regional WPCF - 001B 7.4E+04 1.0E+05 3.5E+05
Faint scurce {otal 4.9E+05 6.7E+05 1.5E+06
> Non-point sources
Nitrogen loading coeffictent Nitrogen loading
Area within 1000 m boundary (kg ha™ y") {ky y")
{ha) {% of total) low mean high low mean high
i. Land use
Cropland Q.0 0.0 11.2 16.0 21.3 0.0E+00 0.0E+C0 0.0E+00
Pasture 0.0 0.0 5.8 8.3 11.3 0.0E+00 0.0E+GO 0.0E+Q0
Farest 137.8 5.6 0.3 0.5 1.1 4.18+01 6.9E+01 1.5E+02
Non-forested wetland 49.6 2.0 0.0 1.3 10.8 0.0E+00 6,4E+01 54E+02
Mining 19,1 0.8 0.9 1.4 3.2 1.7E+01 2.7E+01 6.1E+D1
Cpen land 38.0 1.5 0.3 0.5 1.1 1.1E+01 1.89E+01 4.2E+01
Participatory recreation 3.0 0.1 17.9 19.3 222 5.4E+01 5.9E+01 6.8E+01
Spectator recreation 59.2 2.4 17.9 9.3 22.2 1.1E+03 11E+G3 1.3E403
Water-based recreation 1.7 0.5 a7 5.7 12.8 4,3E+01 8.7E+0D1 1.5E+02
Residential, multi-family 134.0 5.5 1.0 3.3 B.5 1.45+02 4 AE402 B.BE+D2
Residential, < ¥ acre lots 728.2 296 1.0 34 6.4 7.0E+02 2.3E+03 4.6E+03
Residential, % to % acre lots 57.3 2.3 0.9 29 6.2 5.1E+01 1.7E+02 3.5E+02
Residential, > ¥4 acre lots 215 0.9 G.8 2.5 6.0 1.88+01 5.1E+01 1.3E+02
Sait marsh 466 .4 19.0 0.c 1.3 10.8 0.0E+00 B8, 1tE+02 5.0E+03
Commercial 204.1 8.3 0.8 1.4 3.2 1.8E+02 2.9E+02 6.5E+02
Industrial 177.7 7.2 0.8 1.4 3.2 1.6E+02 2.5E+02 5.7E+02
Urban open 85.4 3.5 a3 0.5 1.1 2.6E+01 4.38+01 9.4E+01
Transportation 130.4 5.3 0.9 1.4 32 1.2E+02 18E+02 4. 2E+02
Waste disposal 96.1 a9 9.9 1.4 3.2 8. 7E+01 1.3E+02 3.1E+02
Open water 380 16 0.0 2.5 10.8 Q.0E+0G 9.8E+01 4.2E+02
Wooady perennial c.0 0.0 5.4 14.8 21.0 0.0E+00 0.0E+Q0 0.0E+00
Land use total 2456 .4 100.0 2.7E+03 6.0E+03 1.6E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha™ ™) (kgy™)
{ha} ow mean high low mean high
il. Atmospheric deposition 482.9 3.7 57 2.6 1.8E+03 2,8E+03 B.1E+Q3
River flow Nitrogen concentration Nitrogen loading
(m’s™) (mgil) kg ¥
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  C.0E+00  0.0E+00 0.0E+00 0.0E+00 0.0E+Q0
Non-point source total 4. 5E+03 B.7E+03 2.2E+04




Table B-52. Nitrogen loading analysis for the Lynn Harber Watershed Delineation
Includes Saugus River and Pines River

¥ Summary
Present nitrogen Ioading Future nitrogen leading (buiidout)
kg vy (kgy")
low mean high low mean high
Point sources 4.9E+05 6.7E+05 1.5E+08 4.9E+05 8.7E+05 1.5E+06
Non-point sources 9.1E+03 1.8E+04 3.9E+04 9.3E+03 1.88+04 4.0E+04
Watershed total 5.0E+05 B.9E+05 1.6E+06 5.0E+05 6.9E+05 1.6E+06
> Point sources
Nitrogen leading
{kgy™
low mean high
i. NPDES facilities
Lynn Regional WPCF - 001A 4£.1E+05 §.7E405 1.2E+06
Lynn Regional WPCF - 0018 TAE+D4 1.0E+05 3.5E+05
Point source total 4.8E+05 6. 7E+05 1.6E+06
¥ Non-point sources
Hitrogen loading coefficient Nitrogen loading
Area within watershed {kg ha'y™") (kg ¥
{ha) (% of total} low mean high low mean high
i. Land use
Cropland 7.5 0.1 1.2 16.0 21.3 B.4E+01 1.2E+02 1.6E+02
Pasture 2.8 0.1 5.8 8.3 1.3 1.6E+01 2.3E+01 3.2E+01
Forest 7731 13.8 0.3 0.5 1.1 2.3E+02 3.9E+02 8.5E+02
Non-forested wetland 783 1.4 0.0 1.3 10.8 0.0E+00 1.0E+02 B.5E+02
Mining 48.8 09 0.9 1.4 3.2 4 4E+01 6.8E+01 1.6E+02
Open land 983 17 .3 0.5 1.1 2,9E401 4 9E+01 11E+H)2
Participatory recreaticn B4.6 1.5 17.9 19.3 222 1.5E+03 1.6E+03 1.9E+03
Spectater recreation 108.6 1.9 179 19.3 222 1.9E+03 2.18+03 2.4E+03
Water-based recreation 11.7 0.2 3.7 5.7 12.6 4 3B+ 6.7E+01 1.9E+02
Residential, multi-family 380.4 6.8 1.0 3.2 6.5 3.8E+02 1.2E+03 2.5+03
Residential, < V4 acre Iots 1761.7 31.4 0.9 3.1 B3 1.7E+03 54E+03 1. 1E404
Residentiai, % to 14 acre lots 398.5 7.1 0.9 2.9 B.1 3.5E+02 1.2E+03 2.4E403
Residential, > ¥ acre lots 133.5 2.4 08 28 6.0 1.1E+02 3.7E+02 8.0E+02
Salt marsh 466 4 83 0. 1.3 10.8 0.0E+00 6.1E+02 5.0E+03
Comrmercial 4097 73 09 1.4 32 3.7E+02 5.7E+02 1.38+03
Industriai 202.8 36 0.8 1.4 3.2 1.BE+02 2.88402 B.5E+02
Urban open 298.8 5.3 0.3 05 11 9.0E+01 1.5E+02 3.3E+02
Transportation 1758 39 0.9 1.4 32 1.6E+02 2,5E+02 5.6E+02
Waste disposal 107.5 1% Qg 1.4 32 9.7E+01 1.5E+02 3.4E+02
Cpen water 6583 1.2 0.0 25 10.8 0.0E+00 1.7E+02 7.4E+02
Woady perennial 06 0.0 5.4 14.8 210 3.3E+00 B.9E+00 1.3E+01
Land use total 5617.6 100.0 7.3E+03 1.5E+04 32E+H04
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha™ y) (kg ¥
{ha) jow mean high low mean high
ii. Atmospheric deposition 483.1 3.7 57 1286 1.8E+03 2.BE403 6.1E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™) (mgit) tkgy™
mean fow mean high fow mean high
iii. River (upstream of delineation} 0.0 0.0E+00 0.0E+00  C.0E+Q0 0.0E+Q0 0.0E+00 0.0E+00
Nan-point source total 9.1E+03 1.BE+04 3.9E+04




Table B-53. Nitrogen loading analysis for the Saugus River 1000 m Boundary Delineation

3 Summary
Present nitrogen loading Future nitragen ioading (buildout)
gy} {(kay™
low mean high low mean high
Paint sources 0.0E+0D 0.0E+00 0.0E+00 0.0E+00 Q.0E+00 0.0E+CO
Nan-paint sourcas 1.5E403 I 1E+03 7.0E+03 1.5E+03 3 2E+03 7.2E+03
Watershed fotal 1.5E+G3 3.1E+03 7.0E+03 1.5E+03 3 2E+03 1.2E+03
# Point sources
Nitrogen icading
{kay™"
low mean high
i. NPDES facilities
0.CE+00 0.0E+00 ¢.0E+00
Paoint source tetal 0.0E+G0 0.0E+00 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitregen foading
Area within 1000 m boundary (kg ha'y™") gy
{ha) (% of total) fow mean high low mean high
i, Land use
Cropland 0.0 0.0 11.2 16.0 213 0.0E+00 0.0E+00 0.0E+00
Pasture 0.0 0.0 58 8.3 1.3 0.0E+00 0.0E+00 0.0E+00
Forest 943 8.5 0.3 0.5 1.1 2.8E+01 4.TE+01 1.0E+02
Non-forested wetland 8.2 3.3 0.9 1.3 10.8 0.0E+00 4.7E+01 3.9E+02
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+0Q 0.0E+00
Open iand 12.9 1.2 0.3 0.5 11 3.9E+00 6.5E+00 1.4E+01
Participatory recreation 26 0.2 17.9 18.3 222 4.6E+01 5.0E+01 5.7E+D1
Spectator recreation 180 1.7 17.8 18.3 222 3.4E+02 3.7E+02 4.2E+02
VWater-based recreation 34 0.3 3.7 57 12.6 1.2E+01 1.8E+01 4,3E+01
Residential, multi-family 88.2 B.O 1.0 31 6.4 B.5E+01 2.8E+0Z 5.7E+D2
Residential, < ¥4 acre lots 428.5 38.7 0.5 a0 6.3 3.96+02 1.3E+03 2.7E+03
Residential, ¥ to ¥4 acre lots 20.7 1.9 0.9 2.8 6.1 1.8E+01 5.9E+01 1.3E+02
Residential, > % acre lots 2.2 0.2 0.3 2.8 6.0 1.8E+400 6.2E+Q0 1.3E+01
Salt marsh 455 4.1 0.0 1.3 10.8 D.0E+CO 5.9E+01 4,9E+02
Commetcial 70.7 6.4 0.8 1.4 3.2 B6.4E+073 9.96+01 2.3E+02
Industrial 1388 12.5 09 1.4 3.2 1.2E+02 1.9E+02 4,.4E+02
Urban epen 49.8 45 0.3 05 1.1 1.5E+01 2.5E+01 5.5E+07
Transpertation 480 4.3 0.9 1.4 3.2 4 3E+01 6.7E+01 1.5E+02
Waste disposal 17 1.5 0.9 1.4 3.2 1.5E+01 2.4E+01 5.5E+01
Cpen water 297 27 0.0 25 10.8 0.0E+00 7AE+01 3.2E+02
Woody perennial 0.0 0.0 54 4.8 21.0 0.0E+00 0.0E+00 0.0E+D0
Land use total 1109.4 100.0 1.2E+03 2.7E+03 6.2E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha! y") kay™
{ha) low mean high Jow mean high
ii. Atmaspheric deposition 89,7 a7 87 12.86 2.6E+02 4,0E+02 8.8E+02
River flow Nitrogen concentration Nitrogen loading
(m*s™) {mgiL) (kg y™)
mean low mean high low mean high
iii. River {upstream of delineation} 0.0 0.0E+00 0Q.QE+Q0  0.0E+00 0.DE+00 0.0E+00 0.0E+00
Neon-peint source total 1.5E+03 3.1E+03 7.0E+03




Table B-54. Nitrogen loading analysis for the Saugus River Watershed Delineation

» Summary

Present nitrogen loading

Fulure nitrogen loading {buildout)

(kg vy kg y ")
low mean high low mean high
Paint sources 0.0E+D0 0.0E+0C 0.0E+00 0.0E+00 0.0E+00 0.0E+030
Non-point sources 4 1E+03 B.OE+03 1.6E+04 4. 2E+03 B.6E+03 1.7E+04
Watershed total 4.1E+03 B.0E+03 1.6E+04 4.2E+03 B.6E+03 1.7E+04
> Poiat sources
Nitrogen loading
ka ¥
low mean high
i. NPDES facilities
Q.0E+00 0.0E+00 0.CE+00
Paint source total 0.0E+00 0.0E+00 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha'l vy kg ¥
(ha) (% of total) low mean high low mean high
I. Land use
Cropland 7.5 0.3 1.2 16.0 21.3 B4E+01 1.2E+02 1.6E+02
Pasture 28 0.1 5.8 a3 1.3 1.6E+01 2.3E+01 3.2E+01
Forest 581.4 208 0.3 0.5 1.1 1.7E+402 2.9E+02 6.4E+02
Non-forested wetland 616 22 0.0 1.3 10.8 0.0E+CO 8,06+01 6.7E+02
Mining 28.7 1.1 0.9 1.4 az 2.7E+01 4.2E+01 Q.5E+01
Open land 52.7 1.9 0.3 a5 11 1.6E+01 2.6E+01 5.8E+01
Participatory recreaticn 56.9 2.1 17.9 19.3 222 1.1E+G3 1.2E+03 1.3E+C3
Spectator recreation 3286 1.2 17.9 19.3 222 5.8E+02 8.3E+02 7.2E+02
Water-based recreation 34 G a7 57 12.6 1.2E+01 1.9E+01 4.3E+(1
Residential, mutti-family 1571 56 1.2 3.7 7.0 1.8E+02 5.8E+02 1TAE+03
Residential, < ¥ acre lots 778.0 27.8 1.1 3.4 8.7 B.3E+02 2.7E+03 5.2E+03
Residential, ¥ to ¥z acre lois 263.8 9.4 0.9 31 6.3 2,5E+02 8.2E+02 1.7E+03
Residential, > % acre lots 104.5 37 0.9 2.9 6.1 9.1E+01 A.0E+02 6.4E+02
Salt marsh 455 18 0.0 1.3 10.8 0.6E+00 5.9E+01 4.9E+02
Commergial 2131 76 0.9 1.4 32 1.9E+02 3.0E+D2 6.8E+02
tndustrial 148.2 53 0.9 1.4 3.2 1.3E+02 2.1E+02 4.7E+02
Urban open 901 32 0.3 0.5 1.1 2.7E+01 4 5E+01 9.9E+01
Transpartation 88.0 31 0.9 1.4 3.2 7.9E+01 1.2E+02 2.8E+D2
Waste disposaj 284 1.0 0.9 1.4 3.2 2.6E+01 4.0E+01 9. 1E+01
Open water §0.2 1.8 0.0 2.5 10.8 0.0E+00 1.3E+02 5.4E-+02
Woody perennial 0.0 0.0 5.4 14.8 21.0 0.6E+00 0.0E+D0 0.0E+00
Land use total 2798.5 100.0 3 BE+03 7.6E+03 1.5E+04
Embayment Nitrogen lcading coefficient Nitrogen loading
area {kghay") (xgy™")
{ha} low mean high low mean high
ii. Atmospheric deposition 69.7 3.7 57 2.8 2.6E+02 4.0E+02 8.8E+02
River flow Nitrogen concentraticn Nitrogen |eading
(m* s {mgiL) (xgy™"
mean low mean high low mean high
ifi. River (upstrearn of delineation) 0.0 0.0E+C0  0.0E+00 0.0E+00 0.0E+C0 0.0E+00 0.0E+0C
Non-point source total 4. 1E+03 8.0E+03 1.6E+04




Table B-55. Nitrogen loading analysis for the Pines River 1000 m Boundary Delineation

> Sumtnary
Present nitregen loading Future nitrogen loading (buildoyty
{ray") kg y™
Jow mean high low mean high
Point sources C.0E+00 0.0E+00 C.0E+00 0.0E+00 0.0E+00 0.0E+00
Nen-point sources 1.9E+03 3.8E+03 1.1E+4 1.9E+03 3.9E+02 1.1E+04
Watershed total 1 9E+03 3 BE+G3 1.1E+D4 1.9E+03 3.89E+03 1,1E+04
> Point sources
Nirogen loading
(kg y™
low mean high
i. NPDES facilities
0.0E+00 D.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary fkg ha™ ) (kay™"
(ha) (% of totat) low mean high low mean high
i. Land use
Cropland 0.0 0.0 11.2 16.0 21.3 0.0E+00 0.0E+00 0.0E+00
Pasture 0.0 0.0 5.8 8.3 1.3 0.0E+50 0.0E+00 0.0E+G0
Forest 43.5 3.7 0.3 05 1.1 1.3E401 22E+01 4 BE+01
Nen-forested wetland 13.4 1.1 0.0 t.3 10.8 0.0E+G0O 1.7E+O01 1.4E+02
Mining 18.1 16 0.9 1.4 3.2 1.7E+01 2.7E+01 6. 1E+01
Qpen land 23.1 2.2 0.3 .5 1.1 T.5E+00 1.3+ 2.8E+01
Participatory recreation 0.5 0.0 17.9 18.3 2.2 B.2E+00 8.9E+00 1.CE+01
Spectator recreation 375 3.2 17.8 19.3 222 8.7E+02 7.2E+02 8.3E+Q2
Water-based recreation 2.0 0z 3.7 5.7 126 7.3E+00 1.1E+01 2.5E+01
Residential, multi-family i2.7 1.1 1.4 3.4 8.7 1.4E+01 4.3E+01 8.5E+01
Residential, < ¥ acre iots 2887 24.8 1.0 3.2 8.5 2.9E+02 9.3E+02 1.9E+03
Residential, % to % acre lots 301 2.6 0.9 3.0 8.2 2.7E+01 9.0E+01 1.9E+02
Residentiaf, > ¥4 acre fots 19.3 1.7 0.9 2.B 6.1 1.6E+01 5.5E+01 1.2E+D2
Sait marsh 411.6 35.4 0.0 1.3 10.8 0.0E+00 5.4E+02 4 4E+03
Commercial 80.8 6.9 [tR:] 1.4 3.2 7.3E+01 1.1£+02 2.6E+02
tndustnial 18,4 1.6 ¢.9 1.4 3.2 1.7E+01 2.6E+01 5.89E+01
Urban open 18.7 1.6 0.3 0.5 1.4 5.6E+00 9.4E+00 2.1E+01
Transportation 5¢9 5.1 0.9 1.4 3.2 5.4E+01 B.4E+01 1.9E+02
Waste disposal 736 83 0.9 14 3.2 6.6E+01 1,0E+02 2.4E+02
Open water 9.4 0.8 0.0 2.5 10.8 0.0E+00 2.3E+01 1.0E+02
Woody perennial 0.0 0.0 5.4 14,8 21.0 0.0E+00 0.0E+00D 0.0E+00
Land use total 1164.¢ 100.0 1.3E403 2.8E+03 B7E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha” y') xay™"
{ha) low mean high low mean high
ii. Atmospheric depaosition 171.7 3.7 57 126 B.4E+Q2 9.8E+02 2.2E+03
River flow Nitrogen concentration Nitrogen loading
{m*s™) {mgil) ke y™
mean low mean high low mean high
iii. River {upstream of delineation) 0.G 0.0E+Q0Q  0.0E+00  0.0E+0Q 0.0E+D0 0.0E+D0D D0.0E+00
Non-point source total 1.9E+03 3,BE+D3 1.1E+04




Table B-56. Nitrogen loading analysis for the Pines River Watershed Delineation

» Summary
Present nitrogen loading Future nitrogen loading (buildout)
kgy™ (kg y")
low mean high low mean high
Faint sources 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00
Non-point sources 3.7E+03 7.4E+03 1.8E+04 3.8E+03 7.6E+03 1.8E+04
Watershed totat 3.7E+03 7.4E+03 1.8E+04 3.BE+03 7.8E+03 1.8E+04

> Point sources

Nitrogen loading

gy
low mean high
i, NPDES facilities
0.0E+00 0.0E+00 G.OE+G0
Point source total G.QE+00 0.0E+Q0 0.0E+00
> Non-paint sources
Nitrogen [oading coefficient Hitrogen loading
Area within watershed (kg ha' y") (kg ¥
{ha) {% of total) low mean high low mean high
i. Land use
Cropland 0.0 0.0 1.2 16.0 21.3 0.0E+C0 0.0E+0C 0.0E+QD
Pasture 0.0 0.0 5.8 8.3 1.3 0.0E+00 0.0E+Q0 0.0E+00
Forest 185.0 T 0.3 0.5 11 5.5E+01 9.3E+01 2.0E+02
Non-forested wetland 16.7 0.7 0.0 1.3 10.8 0.0E+00 2.2E+01 1.8E+02
Mining 18.1 0.8 0.8 1.4 3.2 1.7E401 2.7E+01 6. 1E+01
Open land 44.4 1.8 0.3 0.5 1.1 1.3E+01 2.2E+01 4.9E+01
Participatory recreation 24.7 1.0 17.9 19.3 22.2 4.4E+02 4.8E+02 5.5E+02
Spectator recreation 56.3 2.8 17.8 19.3 22.2 1.2E+03 1.3E+03 1.5E+03
Water-based recreation 2.0 0.1 37 5.7 12.6 7.3E+00 1.1E+01 2.5E+01
Residential, multi-famiy 1719 7.1 0.9 31 6.3 1.6E+02 5.3E+02 1.1E+03
Residential, < % acre fots 798.5 33.2 0.9 3.0 6.2 7.3E+02 2.4E+D3 5.0E+03
Residential, ¥ to ¥4 acre lots 128,2 5.3 0.9 2.9 6.1 t1E+02 3.7E+H02 7.BE+02
Residential, > : acre iots 285 12 0.8 2.8 6.0 2.4E+01 7.9E+01 1.7E+02
Salt marsh 4116 17.1 0.0 1.3 10.8 Q.0E+0Q S4E+D2 4.4E+03
Commercial 138.9 5.8 0.9 1.4 3.2 1.3E+02 2.0E+02 4.5E+02
Industrial 339 14 0.9 1.4 3.2 3.1E+01 4.7E+01 1.1E+02
Urban open 17989 7.5 0.3 0.5 1.1 5.4E+01 9.0E+01 2.0E+02
Transportation 65.3 2.7 0.9 1.4 3z S5.9E+01 9.1E+01 2.1E+02
Waste disposal 73.6 31 0.8 1.4 3.2 6.6E+01 1.08+02 2.4E+02
Open water 18.2 0.8 0.0 2.5 10.8 G.0E+00 4 5E+01 2.0E+02
Woody perennial 0.6 0.0 54 14,8 21.0 3.3E+00 B.9E+00 1.3E+01
Land use total 24091 100.0 3.1E403 6.4E+03 1.5E+04
Embayment Nitrogen loading coefficient Nitregen loading
area (kg ha™' y") (xgy™")
(ha) low mean high low mean high
ii. Atmospheric deposition 171.7 3.7 57 12.6 5.4E+02 9.BE+02 2.2E+03
River flow Nitrogen concentration Nitregen loading
{m*s™) {mg/) (kg y™")
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  0.0E+0D 0.0E+00 Q.0E+00 0.0E+00G
Non-paint source total 3.7E+03 7 4E+03 1.8E+04




Table B-57. Nitrogen loading analysis for the Cohasset Harbor 1000 m Boundary Delineation

» Summary
Present nitrogen loading Future nitrogen lcading {buildout)
gy (kg ¥}
low mean high fow mean high
Point sources 9.4E+C0 9.7E+01 3.5E+02 9.4E+00 9.7+01 3.5E+02
ton-point sources 4 1E+02 9.2E+03 1.6E+04 4.7E+03 1.1E+04 1.9E+04
Watershed total 4.1E+03 9.3E+03 1.7E+04 4. 7E+03 1.1E+04 1.9E+04
¥ Point sources
Nitrogen loading
kg v
low mean high
i. NPDES faciiities
Cohasset WWTP 9.4E+00 9. 7E+01 3.5E+02
Point source total 9.4E+00 9.7E+01 3,56E+02
3 Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg na' v (kg ¥y
(ha) (% of total) low mean high low mean high
i. Land use
Crapland 0.4 0.0 1.2 16.0 21.3 4.6E+00 6.6E+00 8.8E+00
Pasture 6.5 0.5 5.8 8.3 11.3 3.8E+D1 5.5E+01 1.4E+01
Farest 399.5 30.0 0.3 0.5 1.1 1.2E+02 2.06E+02 4.4E+02
MNon-forasted wetland 2.6 0.2 0.0 1.3 10.8 0.0E+00 34E+00 2.8E+01
Mining 0.0 0.0 0.9 1.4 3.2 G.0E+00 0.GE+D0 0.0E+0Q
Open land 9.2 0.7 0.3 0.5 1.1 2.7E+00 4.6E+00 1.0E+01
Participatory recreation 406 3.0 178 1.3 22.2 7.3E+02 7.8E+02 9.0E+02
Spectator recreation 12 0.1 17.9 19.3 22.2 2.28+01 24E+01 2.7E+01
Water-based recreation 71 0.5 3.7 57 12.6 2.6E+01 4.0E+01 8.9E+01
Residential, multi-family 22 0.2 11.0 30.0 36.6 24E+01 6.5E+01 7.9E+01
Residential, < ¥4 acre lots 45.2 34 8.4 23.0 28.7 3.8E+02 1.0E+403 1.3E+03
Residentiai, % to ¥ acre lois 2068.4 18.5 4.9 3.7 18.3 1.0E+03 2.8E+03 3.BE+03
Residential, > %z acre iots 293.2 22.0 29 82 121 B.4E+02 24E+03 3.5E+03
Salt marsh 2475 186 0.0 1.3 10.8 0.0E-+00 3.2E+02 2.7E+03
Commercial 234 18 0.9 1.4 3.2 2.1E+01 3.3E+01 7.5E+01
Industriat 1.8 0.4 2.9 14 3.2 1.6E+00 2.5E+00 5.8E+00
Urban open 16.9 13 c.3 0.5 11 5.1E+00 8.4E+00 1.9E+01
Transportation 0.0 0.0 09 1.4 3.2 0.0E+00 C.0E+00 0.0E+00
VYWaste disposal 04 0.0 0.9 14 3.2 0.0E+00 0.0E+00 G.0E+00
Cpen water 288 22 0.0 2.5 10.8 0.0E+00 7.2E+01 31E+02
Woody perennial c.8 0.1 5.4 14.8 21.0 4_2E+00 11E+01 1.6E+01
Land use total 1333.4 100.0 3.2E+93 7.9E+03 1.3E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha™ y™) (kg ¥
{ha} low mean high Jow mean high
ii. Atmospheric deposition 2327 3.7 57 12,6 B.BE+02 1.3E+03 2.9E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™) {mgiL) kg y™)
mean low mean high low mean high
fii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  0.0E+0G 0.0E+00 0.0E+CG0 0.0E+OG
Non-point source total 4.1E+03 9.2E+03 1.6E+04




Table B-58. Nitrogen loading analysis for the Cohasset Harbor Watershed Delineation

¥ Summary
Present nitrogen joading Future nitrogen loading (buildout)
(kg y™ kg ¥y
low mean high low mean high
Point sourcas 9.4E+00 9.7E+OY J5E+02 9.4E+00 9.7E+01 3.5E+02
Non-point scurces 6.2E+03 1.5E+04 2.5E+04 9.0E+03 2.3E+04 3,6E+04
Watershed tctal 6,3E+03 1.5E+04 2.66+04 9.0E+03 2.3E+04 3.7E+04
¥ Polnt sources
Nitrogen foading
{kgy™"
low mean high
i. NPDES faciities
Cohasset WWTP 9.AE+OG 9.7E+01 3.5E+02
Point source total 9.4E+00D 9.7E+01 3.5E+02
¥ Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kgha™ v (kg ¥
(ha) (% of total) low mean high low mean high
i. Land use
Cropland 10.4 0.3 1.2 16.0 213 1.2E+02 1.7E+02 2.2E+02
Pasture 9.8 0.6 58 8.3 1.3 11E+02 1.6E+02 2.2E+02
Forest 1604.9 51.8 0.3 0.5 1.1 4 8E+02 8.0E+02 1.8E+03
Non-forested wetiand 150.1 4.8 Q.0 1.3 10.8 0.CE+00 2.CE+02 1.6E+03
Mining 0.0 0.0 0.5 1.4 32 C.GE+00 0.0E+0C 0.0E+00
Open land 228 0.7 0.3 0.5 1.1 6.8E+00 1.1E+01 2.5E+01
Participatory recreation 40.6 1.3 17.8 19.3 22.2 7.3E+02 7.8E+02 9.0E+02
Spectator recreation 7.5 0.2 17.8 19.3 22.2 1.3E+02 1.4E+02 1.7E+02
Water-based recreation 71 0.2 7 5.7 126 2.6E+01 4.0E+01 B.OE+O1
Residential, mult-family 6.3 0.2 12.4 33.7 40.8 7.8E+01 Z1E+02 2.6E+02
Residential, < ¥4 acre lots 45.2 1.5 9.4 257 31.8 4 3E+03 1,2E+03 1.4E+03
Residential, ¥4 ta ¥ acre Iots 310.2 10.0 55 15.2 20.0 1.7E+03 4.7E+03 6.2E+03
Residential, » 14 acre lots 478.8 185 31 9.0 12.9 1.5E+03 4.3E+03 6.2E+03
Salt marsh 2475 8.0 0.0 1.3 10.8 C.0E+D0 3.2E+02 2.7E+03
Cammercial 44.9 1.5 Q.9 1.4 3.2 4.0E+01 B.3E+01 1.4E+02
Industrial 3.0 0.3 0.9 1.4 3.2 7.2E+00 1.1E+01 2.6E+01
Urban open 40.1 .3 2.3 0.5 1.1 1.2E+01 2.0E+01 4,4E+01
Transportation [eR1} 0.0 0.9 14 3.2 C.0E+0D 0.CE+00 0.0E+30
Waste disposal 0.0 0.0 0.9 1.4 32 G.CE+CO0 0.0E+0Q 0.0E+Q0
Cpen water 51.7 1.7 0.0 2.5 10.8 0.0E+00 1.3E+02 5.6E+02
Wocdy perennial c.3 0.0 5.4 14.8 2.0 4,2E+00 1.1E+01 1.6E+01
Land use totat 30987 100.0 5.4E+03 1.3E+04 2.3E+04
Embayment Nitregen loading coefficient Nitrogen loading
area (kg ha™ y) (ka ¥
(ha} low mean high low mean high
it. Atmospheric deposition 232.7 37 57 12.6 8.BE+02 1.3E+03 2.9E+03
River flow Nitregen cancentraticn Nitregen loading
(m*s™ (mgfL) (kg y"
mean low mean high low mean high
iii. River (upstream of delineation) a.0 0.CE+0C 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point source total 6.2E+03 1.5E+04 2.5E+04




Table B-59. Nitrogen loading analysis for the Scituate Harbor 1000 m Boundary Delineation

~ Summary
o Fresent nitrogen loading Future nitrogen joading (buildout)
kg y ) kg y )
low mean high low mean high
Point socurces 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MNon-point sources 1.2E+03 2.8E+03 4.9E+03 1.3E+03 3.0E+03 5 2E+03
Watershed total 1.2E+03 2.8E+03 4. 8E+03 1.3E403 3.0E+03 52E+03
» Point sources
Nitregen loading
kg y")
low mean high
i. NPDES facilities
0.0E+30 0.0E+00 0.CE+00
Point source total 0.0E+00 0.0E+00 0.0E+C0
» Non-point sources
Nitrogen loading coefficient Nitroger loading
Area within 1000 m boundary {kg ha y") (kg y™")
{ha) (% of total) low mean high low mean high
i, Land use
Cropland 20 0.6 1.2 16.0 21.3 2.2E+01 3.2E+01 4.2E+01
Pasture 0.0 0.0 58 8.3 11.3 G.OE+GO 0.0E+00 Q.0E+G0
Forest 47.5 13.9 0.3 0.5 1.1 1.4E+01 24E+01 5.2E+01
Non-forested wetland 8.5 2.5 ¢.0 1,3 10.8 0.0E+00 1.1E+01 9.2E+01
Mining 0.8 0.2 ¢.9 1.4 3.2 7.66-01 1.2E+00 2.TE+00
Open tand 0.9 0.3 0.3 Q.5 1.1 2.8E-01 4.6E-01 1.0E+00
Participatory recreation 23 07 17.9 19.3 222 4. 1E+01 4.4E+01 51E+01
Spectator recreation 25 0.7 17.9 19.3 22.2 4.4E+01 4.8E+01 5.5E+01
Water-based recreation 8.6 25 3.7 57 12,6 3.2E+01 4,.9E+01 1.1E+02
Residential, multi-family 33 1.0 -] 22.3 2749 2.7E+01 7.5E+01 8,3E+01
Residential, < ¥ acre lots 24.1 7.1 6.2 17.2 222 1.5E+D2 4. 1E+02 5.4E+H)2
Residential, % to % acre lots 122.4 35.9 3.8 10.6 48 4.6E+02 1.3E+03 1.8E+03
Residential, > ¥z acre {ots 36.9 10.8 2.3 6.6 0.3 8.4E+01 2.58+02 3.8E+02
Salt marsh 453 13.6 1X1] 1.3 10.8 0.0E+00 §.0E+01 5.0E+D2
Commercial 11.8 3.5 0.9 1.4 32 11E+MM 1.7E+H 3.8E+01
Industrial 0.0 Q.0 0.9 1.4 3.2 0.0E+00 C.O0E+CO 0.0E+00
Urkan cpen 20.8 6.1 0.3 0.5 1.3 &.2E+00 1.0E+01 2.3E+01
Transportation 00 0.0 09 1.4 3.2 0.0E+00 0.CE+DQ 0.0E+00
Wasle disposal 1.0 0.3 09 14 3.2 8.BE-D1 1.4E+Q0 I 1EH00
Open water 1.2 0.4 0.0 2.5 10.8 0.CE+00 3.0E+Q0 1.3E+01
Woedy perennial eX1) 0.0 5.4 14.8 21.0 0.0E+00 0.0E+00 G.0E+00
Land use total 341.0 100.0 8.9E+02 23E+03 3.8E+03
Embayment Nitregen Icading ¢oefficient Nitregen loading
area {kgha y) {kg ¥
{ha) fow mean high low mean high
ii. Atmospheric depasition 90.0 3.7 57 2.6 3.3E+02 5.1E+02 1.1E+03
River flow Nitrogen concentration Nitrogen loading
(m*s™ {mgiL) kg y™
mean low mean high low mean high
iit. River (upstream of delineation) 0.0 0.0E+GQ Q.0E+00  0Q.0E+Q0 0.0E+00 0.0E+OC 0.0E+00
Non-point source total 1.2E+03 2.8E+03 4.9E+03




Table B-60,

Nitrogen loading analysis for the Scituate Harbor Watershed Delineation

> Summary
Present nitrcgen loading Fulure aitrogen loading (buildot}
gy (kgy™
low mean high low mean high
Point sources D.0E+CO 0.0E+00 0.0E+00 G.0E+00 0.0E+00 0.0E+00
Non-point sources 24E+03 5.9E+03 9.4E+03 2.6E+03 6.6E+03 1.0E+04
Watershed total 2.4E+03 5.9E+03 9.4E+03 2.6E+03 6.6E+03 1.0E+04
¥ Point sources
Nitrogen loading
tka v
low mean high
i. NPDES facilities
0.0E+00 0.0E+0D 0.0E+00
Paint source total 0.0E+00 0.0E+00 0.0E+QQ
¥» Non-point sources
Nirogen foading coefficient Nitrogen loading
Area within watershed {kg ha' v} (kg v}y
{ha) (% of total) fow mean high low mean high
i. Land use
Cropland 58 0.8 1.2 16.0 213 B.5E+01 9.2E+01 1.2E+02
Pasture 0.0 0.0 5.8 8.3 113 0.0E+Q0 0.0E+00 0.0E+00
Forest 141.3 20.2 0.3 0.5 11 4 3E+01 7. 1E+01 1.6E+02
Nan-forested wetland 48.1 6.8 0.0 1.3 10.8 0.0E+00 6.3E+01 5,2E+02
Mining 08 0.1 0.9 1.4 3.2 7.6E-01 1.2E+400 2.7E+00
Cpen land 31 04 03 0.5 i1 9.45-01 1.6E+00 3 4E+00
Participatory recreation 23 0.3 17.9 19.3 22.2 41E+01 4 46401 SAE+C1
Spectator recreation 9.4 1.3 17.9 19.3 222 1.7E+02 1.8E+02 21E+02
Water-hased recreation 86 1.2 37 57 2.6 3.2E+01 4 9E+01 t.1E+02
Residential, multi-family 33 0.5 9.9 271 313 3.3E+01 9 1E+014 1.1E+02
Residential, < ¥ acre iots 29.1 4.1 76 20.8 28.2 2.2E+02 6.0E+02 T7.6E+02
Residential, ¥4 to ¥ acre lois 279.4 39.7 4.5 12.5 16,9 1.3E+03 3.5E+03 4. 7E+03
Residential, > 1% acre lots 770 10.9 2.8 75 1t.4 2.0E+02 5. 9E+02 8.8E+02
Salt marsh 463 6.6 0.0 1.3 10.8 0.0E+00 6.0E+Qt 5.0E+02
Commercial 14.0 2.0 0.9 1.4 3.2 1.3E+1 2.08+01% 4 5E+01
Industnial 0.0 0.0 0.9 1.4 3.2 0.0E+00 QOE+0C G.0E+00
Urban open 321 4.6 0.3 0.5 1 9.6E+00 1.6E+01 3.5E+01
Transporiation co 0.0 0.9 1.4 3.2 0.CE+00 0.0E+0C G.0E+00
Waste disposal 10 0.1 09 1.4 a2 8.8E-01 1.4E+00 3.1E+00
Open water 1.2 0.2 0.0 25 108 0.0E+00 3.0E+00 1.3E+01
Woody perennial Q.0 0.0 5.4 14.8 21.0 0.0E+00Q 0.0E+00 0.0E+00
Land use total 703.4 100.0 2.1E+03 S54E+03  8.3E+03
Embayment Nitrogen ioading coefficient Nitrogen loading
area {kg ha ¥} ka vy}
{ha) low mean high low mean high
ii. Atmespheric deposition 90.0 3.7 57 128 I.3E+02 5.1E+02 1.1E+03
River flow Nitrogen concentration Nitrogen loading
m's™ {mgiL) (kg ¥
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00 G.0E+0D D.0E+00 0.0E+00 0.0E+00 Q.GE+C0
Non-point saurce total 2.4E+Q3 5.9E+03 9,4E4+03




Table B-61. Nitrogen loading analysis for the South River 1000 m Boundary Delineation

> Summary
Present nitrogen loading Fulure nitrogen loading (buildout)
gy (kg ¥y}
low mean high low mean high
Paint scurces 0.0E+00 0.0E+00 C.0E+0C 0.0E+00 0.0E+00 0.0E+00
Nan-point sources 4. 7E+03 1.2E+04 2.2E+04 54E+03 1.4E+04 2.5E+04
Walershed total 4 7E+03 1.2E+04 2.2E+04 5.4E+03 1.4E+04 2.5E+04
» Point sources
Nitregen loading
(kg y™)
low mean high
I. NPDES facilities
0.0E+00 0.0E+C0 0.0E+00
Paint source total 0.0E+(0 0.0E+00 0.0E+00
* Non-point sources
Nitrogen Ioading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha™ y'") (kg ¥
(ha} (% of total} low mean high low mean high
i. Land use
Cropland 10.7 08 1.2 16.0 21.3 1.2E+02 1.7E+02 2.3E+02
Pasture 16.7 0.9 5.8 83 1.3 9. 7E+01 1.4E+02 t.9E+02
Forest 508.6 26.3 0.3 05 1.1 1.5E+02 2.5E+02 §5.6E+02
Non-ferested wetland 78 04 0.0 13 0.8 0.0E+00 1.0E+01 8.4E+01
Mining 21.9 1.1 0.9 1.4 3.2 2.0E+01 31E+01 7.0E+01
Open land 214 1.1 a.3 0.5 i1 6.4E+00 11E+01 2 AE+D1
Participatory recreation 4.2 0.2 ire 19.3 222 7.5E+01 B1E+01 9.3E+01
Spectator recreation 226 1.2 7.9 19.3 222 4.0E+02 4 4E+02 5.0E+02
\Water-based recreation 83 0.4 3.7 5.7 12.6 3.1E+01 4.TE+01 1.0E+02
Residential, multi-famity 14.1 0.7 8.7 264 328 1.4E+02 3.7E+02 4.6E+02
Residential, < ¥ acre iots 89.3 4.8 7.4 20.3 257 6.6E+02 1.8E+03 2.3E+03
Residential, Vi to ¥ acye lots 348.3 15.0 4.4 123 16.7 1.5E+03 4.3E+03 5.8E+03
Residential, > V: acre lots 262.7 13.6 2.6 7.5 11.3 6.8E+02 2.0E+03 3.0E+03
Salt marsh 514.1 26.6 0.0 .3 10,8 DOE+ID 6.7E+02 5.6E+03
Commercial 43.3 2.2 0.9 t.4 3.2 3.9E+01 8.1E+01 1.4E+02
[ndustrial 0.0 a.0 Q.9 1.4 3.2 0.0E+0D 0.0E+00 0.0E+00
Urban open 176 0.9 0.3 0.5 1.1 5.3E+00 8§ 8E+00 1.8E+01
Transportation 00 0.0 09 14 32 0.0E+HOD 0.0E+C0O 0.0E+00
Waste disposal o0 2.0 0.2 14 32 0.0E+00 0.0E+G0 8.0E+00
Open water 8.3 0.4 0.0 2.5 1G.8 0.0E+D0 2.5E+0% 9.0E+01
Woody perennial 14.4 0.7 5.4 14,8 210 7.8E+01 2.4E+02 3.0E+02
Land use total 1934 .4 100.0 4 0E+03 1.1E+04 1.9E+04
Embayment Nitrogen loading coeffictent Nitrogen loading
area {kgha'y™" (ke y™h
(ha) fow mean high lew mean high
ii, Atmospherie deposition 718 37 5.7 126 6.4E+02 9.8E+02 2.2E+03
River flow Nitrogen concentration Nitregen leading
(m*s™) {mgiL) {kay™)
mean low mean high low mean high
ili. River {upstream of delineatios) 0.0 0.GE+00 0.0E+00  D.0E+D0 0.0E+00 0.0E+00 0.0E+00
Non-point source total 4,7E+03 1.2E+04 2.2E404




Table B-62. Nitrogen icading analysis for the South River Watershed Delineation

¥ Summary
Present nitrogen loading Future nilrogen loading {buildout)
{kgy") kgy™
low mean high low mean high
Paoint sources 0.0E+C0 0.0E+00 0.0E+00 0.0E+00 G.0E+00 0.0E+00
Non-paint sources 1.1E+04 2.6E+04 4 4E+04 1.4E+04 A7E+04 5.9E+04
Watershed total 1.1E+04 2.6E+04 4.4E+04 1.4E+04 3.7E+04 5.9E+04

¥ Point sources

Nitrogen loading

tkay™
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 G.0E+00
¥ Non-point sourcas
Nitrogen leading coefficient Nitrogen loading
Area within watershed (kg ha™ y") (kay™
{ha) {% of total) Jow mean high low mean high
i. Land use
Crupland 34 0.6 11.2 16.0 21.3 3.7E+02 53E+02 7.1E+02
Pasture 338 0.6 58 8.3 1.3 2.0E+02 2.8E+02 3.8E+02
Forest 24886 45.9 0.3 0.5 1.4 T.5E+02 1.2E+03 27E+03
Non-forested wetiand 136.9 2.5 Q.0 1.3 10.8 0.0E+00 1.8E+02 1.5E+03
Mining 76.3 1.4 0.9 1.4 a2 B.9E+01 1.1E+02 2.4E+02
Open land 1066 2.0 0.3 0.5 1.1 3,28+ 5.3E+01 1.2E+02
Participatory recreation 261 0.5 17.9 18.3 22.2 4.7E+02 5.0E+02 5.8E+02
Spectator recreation 48.2 0.9 17.9 19.3 222 8.3E+02 8.5E+02 1.0E+03
Water-based recreation 8.8 0.2 3.7 5.7 12.6 3.3E4+01 5.0E+01 1.1E+02
Residential, mult-family 4.1 0.3 11.9 32.3 39,3 1.7E+02 4.6E+02 5.5E+02
Residential, < % acre Iois 893 1.6 9.0 247 30.6 B.tE+02 2.2E+03 27E+03
Residential, ¥4 to ¥4 acre lots 448,86 8.3 53 147 19.3 24E+03 BEE+03 B.7E+03
Residential, > ¥ acre lots 1045.1 19.3 3.0 8.7 12.6 3.2E+03 9.1E+03 1.3E+04
Salt marsh 514.1 9.5 0.0 13 10.8 0.0E+00 6.7E+02 5.6E+03
Commercial 63.8 1.2 0.9 1.4 3.2 5.8E+01 8.9E+01 2.0E+02
Industrial 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Urban cpen 54,2 1.0 0.3 0.5 1.1 1.8E+01 2.7E+01 6.0E+01
Transportation 84 2 12 09 14 3.2 5.8E+01 3.0E+01 2.1E+02
Waste disposal 7.8 0.1 0.9 1.4 3.2 7.0E+00 11E#01 2.5E+01
Open water 74.7 1.4 0.0 2.5 10.8 0.0E+00 1.9E+02 B.1E+02
Woody perennial 923 1.7 5.4 14.8 21.0 5.0E+02 1.4E+03 1.9E+03
Land use total 54250 100.0 9.9E+03 2.5E+04 4. 1E+04
Embayment Nitrogen loading coefficient Nitrogen lcading
area (kg ha y™ (kg ¥
(ha) low mean high low mean high
ii. Atmospheric depasition 171.8 a7 57 126 6.4E+02 9.8E+02 22E+03
River flow Nitrogen concentration Nitregen lcading
{ms™) {mgiL) kg y™")
mean low mean high low mean high
iii. River {upstream of defineation} 0.0 0.0E+0D 0.0E+00  Q.QE+00 G.0E+0G 0.0E+00 0.0E+Q0
Non-point source tctal 1.1E+04 2.6E+04 4.4E+04




Table B-63. Nitrogen loading analysis for the North River (South Shors) 1000 m Boundary Delineation

> Summary
Present nitrogen leading Future nitrogen loading (buildout)
kgy" kgy "
low mean high low mean high
Point sources C.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 R.0E+Q0
Nor-point sources 2.1E+08 2.2E+05 2IE+05 21E+05 2.2E+05 2.4E+05
Watershed totai 2.1E+05 2.2E+05 2_3E+D5 21E+05 2.2E+05 2.4E+05

¥ Point sources

Nitrogen loading
kg v
low mean high

i. NPOES facilities
0.0E+00 0.0E+00 0.0E+00

Point source total 0.0E+00 0.0E+Q0 0.0E+00

> Non-point sources

Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha 'y kg ¥
{ha) {% of total) low mean high low mean high
i Land use
Crupland 50.8 1.8 1.2 6.0 213 5.7E+02 B.1E+02 1.1E4+03
Pasture 538 2.0 5.8 8.3 11.3 31E+02 4,5E+02 6.1E+02
Forest 1115.2 421 0.3 0.5 1.1 J.3E+02 5.6E+02 1.2E+03
Non-forested wetland 16.9 [¢X3) 0.0 1.3 10.8 .0E+00 2.2E+01 1.8E+02
Mining 318 1.2 0.9 1.4 a2 2.9E+01 4.5E+01 1.0E+02
Cpen land 442 1.7 0.2 a5 1.1 1.3E+01 2.2E+01 4.9E+01
Participatory recreation 161 06 17.9 193 222 2.9E+02 3.1E+02 3.6E+02
Spectator recreation G.8 0.0 17.9 19.3 222 14E+01 1.5E+01 1.7E+01
Water-based recreation 2.4 9.1 3.7 57 12,6 9.0E+00 1T.4E+01 3.1E+01
Residential, multi-family 04 0.0 15.0 407 48.6 5.7E+00 1.5E+01 1.8E+01
Residential, < Y% acre lots c.0 0.0 1.4 30.9 376 0.0E+00 0.0E+00 0.0E+00
Residential, ¥ to ¥ acre lots 67.9 2.6 &5 18.0 231 4.4E+02 1.2E403 1.6E+03
Residential, > 142 acre lots 518.9 19.6 37 10.4 14.5 1.9E403 5.4E+03 7.5E+03
Salt marsh 579.7 219 0.0 1.3 10.8 0.0E+00 7.5E+02 6.3E+03
Caormmergial 14.2 0.5 0.9 1.4 3.2 1.3E+01 2.0E+01 4.5E+01
Industrial 8.9 0.3 2.9 1.4 3.2 8.0E+D0 1.2E+01 2.9E+01
Urban open 41.4 1.6 0.3 0.5 1.1 1.2E+01 2.1E+01 4 5E+1
Transportation 14.4 0.5 0.9 14 3.2 1.3E+M 2.0E+01 4 6E+01
Waste disposal 43 0.2 0.9 1.4 32 3.8E+0C0 6.0E+00 1.4E+01
Open water 67.7 286 c.0 25 10.8 0.0E+00 1,7E+02 7.3E+02
Woody perennial 1.0 0.0 54 14.8 21.0 5.2E+00 1.4E+01 2.0E+01
Land use total 2651.6 100.0 . 4.0E+03 8.9E+03 2.0E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area kg ha' y™) {kgy™
(ha) low mean high fow mean high
it. Atmespheric depasition 113.7 a7 57 12.6 4.2E+02 6.5E+02 1.4E+03
River flow Nitrogen concentration Nitrogen loading
{m*s™) (mgL) {kg y¥")
mean low mean high low riean high
iit. River (upstream of defineation) 4.4 1.6 16 1.6 2.1E+05 2.1E+05 2.1E+05

Non-point source tetal 2.1E+05 2.2E+05 2.3E+05




Table B-64. Nitrogen loading analysis for the North River {South Shore) Watershed Delineation

Watershed delineation ends at the first upstream fish ladder

¥ Summary
Present nitrogen loading Future nitrogen loading (buildout)
kg v} (kay)
fow mean high low mean high
Point sources 0.0E+C0 0.0E+00 0.0E+00 0.0E+00 0.0E+G0 0.0E+00
MNen-peint sources 1.2E+05 1.5E+05 1.9E+05 1.3E+05 1.8E+05 2.3E+05
Watershed {otal 1. 2E+05 1.5E+05 1.9E+05 1.3E+05 1.8E+05 2.3E+05

> Point sources

Nitrogen loading
{ka ¥}
fow mean hight

i. NPDES facilities
0.0E+Q0 0.0E+00 0.0E+00

Point source total 0.0E+00 0.OE+00 0.0E+00

¥ Non-point sources

Nitrogen loading coefficient Nitrogen loading
Area within watershed (kgha' v kg vy
(ha) (% of total) fow mean high low mean high
i. Land use
Cropland 138.5 1.2 11.2 18.0 213 1.6E+03 2.2E+03 3.0E+03
Pasture 152.6 .3 5.8 8.3 113 8 9E+02 1.3E403 1.7E+03
Forest 6101.7 517 03 0.5 i1 1.BE+03 3.1E+03 6.7E+03
Non-forested wetland 451.4 38 0.0 1.3 10.8 0.0E+00 5.8E+02 4 9E+03
Mining 82.3 5.7 09 1.4 3.2 T4AE+01 1.2E+02 2.6E+02
Open land 179.3 1.8 0.3 0.5 1.1 5.4E+01 9.0E+01 2.0E+02
Participatory recreation 514 0.4 17.9 19.3 22.2 9.2E+02 9.9E+02 1.1E+03
Spectator recreation 455 04 17.8 19.3 22.2 3.1E+02 8.8E+02 1.0E+03
Water-based recreation 2.4 0.0 3.7 57 126 9.0E+00 1.4E+01 3B+
Residential, muiti-family 40.3 0.3 15.1 40.9 48.9 BAE+02 1.7E+03 2.0E+03
Residential, < ¥ acre lots 9.9 0.1 11.4 311 37.8 1.1E+02 J1E+02 3.7E+02
Residential, ¥ to ¥ acre lots 724 4 8,1 6.6 18.1 3.2 4.8E+03 1.3E+04 1.7E+04
Residential, > 14 acre jots 2275.6 18.3 a7 10.4 14.6 8.4E+03 2.4E+04 3.3E+04
Salt marsh 630.5 5.3 0.0 1.3 10.8 0.0E+D0 8.2E+02 6.BE+03
Commerciaf 262.2 2.2 0.9 1.4 32 2.4E+02 3.T7E+02 8.4E+02
industrial 532 0.5 0.9 1.4 3.2 4.8E+01 7.4E+01 1.7E+02
Urban open 189.6 18 0.3 0.5 1.4 5.7E+01 9.5E+01 2.1E+02
Transportation 1315 1.1 0.9 1.4 3z 128402 1.8E+02 4.2E+02
Waste disposal 1838 0.2 0.9 1.4 3.2 1.7E+01 27E+01 B.1E+1
Open water 2041 1.7 0.0 2.5 10.8 0.0E+00 5.0E+G2 2.2E+03
Woody perennial 3.1 0.5 5.4 14.8 1.0 3.4E402 9.3E+02 1.3E+03
Land use total 11806.3 100.0 21E+04 5.1E+04 8.3E+04
Embayment Nitregen loading coefficient Nitrogen loading
area (kg ha' y") (kay")
{ha) low mean high low mean high
il. Atmospheric depositicn 113.9 37 8.7 128 4.2E+02 B.5E+02 1.4E=03
River Bow Nitregen concentration Nitrogen loading
™) (mg/L) tka v
mean Tow mean high fow mean high
iii, River (upstream of delineation) 2.0 1.6 1.6 18 1.0E+05 1.0E+05 1.0E+05

Non-point source ictal 1.2E+05 1.5E+05 1.9E+05




Table B-65. Nitrogen loading analysis for the Green Harbor River 1000 m Boundary Delineation

> Summary
Present nitrogen loading Fuiure ritrogen ioading {buildout)
xkay") kay™)
low mean nigh low mean high
Paint sources Q.GE+00 0.GE+C0 G.0E+00 0.0E+D0 0.0E+00 0.0E+00
Non-point sources 7.8E+02 2.2E+03 5.0E+03 B.6E+02 2.6E+03 5.5E+03
Watershed total 7.8E+02 2.2E+03 5.0E+03 B.6E+02 2.5E+03 5.5E+03
> Point sources
Nitrogen loading
(kg y™
low mean high
i. NPDES facilities
0.0E+00 G.OE+00 0.0E+00
Paint source total 0.0E+00 0.0E+0C 0.0E+00
> Non-point sources
Nitrogen [vading coefficient Nitrogen loading
Area within 1000 m boundary (kg na’'y") (kg y™")
(ha} (% of totah low mean high low mean high
i. Land use
Cropiand 0.0 0.0 11.2 186.0 21.3 0.OE=00 0.0E+00 0.0E+00
Pasture 0.0 0.0 5.8 8.3 11.3 0.0E+00 0.0E+30 C.0E+00
Forest 138.8 21.7 0.3 0.5 1.1 4.2E+01 6.9E+01 1.5E+02
MNon-forested wetland 40.1 6.3 0.0 1.3 10.8 0.0E+0C S5.2E+(1 4.3E+02
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0£+00 0.0E+00
Open land 12.4 1.8 0.3 0.5 1.1 3.7E+00 6.2E+00 1.4E+01
Participatory recreation 0.0 0.0 17.9 18.3 22.2 0.0E+00 0.0E+00 0.0E+00
Spectator recreation 34 0.5 17.9 19.3 222 6.0E+01 6.5E+01 756401
Water-based recreation 58 0.9 3.7 57 126 2.1E+01 3.3E+01 7.3E+01
Residential, mulgi-family 5.8 0.9 25 7.3 11.1 1.5E+01 4.2E+01 BAE+0
Residential, < % acre ots 146.4 308 21 6.1 97 4.1E+02 1.2E+03 1.9E+03
Residential, ¥ to ¥ acre |ots 80.2 4.1 1.5 4.5 8.0 1.3E+02 4 1E+02 7.2E+02
Residential, > ¥ acre lots 1.2 0.2 1.1 3.6 6.9 1.3E+00 4.3E+00 8.2E+00
Salt marsh 7.5 15.2 0.0 1.3 108 0.0E+QD 1.3E+02 11E+03
Commercial 15.9 2.5 0.9 1.4 3.2 1.4E+01 2.2E+01 5.1E+01
Industrial 0.0 0.0 0.8 1.4 3.2 0.0E+0Q 0.0E+00 0.0E+00
Urban open 7.9 1.2 03 0.5 1.1 2.4E+C0 4.0E+00 8.7E+00
Transporiation 3¢ Q.6 0% 14 32 3. 5E+00 5.4E+00 1.2E+401
Waste disposal 45 Q.7 28 14 3z 4.1E+00 6.3E+00 1.4E+01
Open water 16.7 2.6 0.0 2.5 10.8 0.0E+00 4 2401 1.8E+02
Woody perennial 0.6 Q0 5.4 14.8 21.0 0.0E+00 0.CE+00 G.0E+00
Land use total 640.3 100.0 71E+02 21E+33 4.BE+03
Embayment Nitrogen leading coefficient Nitrogen loading
area (kghay™) (kg y™)
{ha) low mean high low Frean high
ii. Atmospheric deposition 19.2 a7 57 12.6 74AE+01 1,1E+02 2.4E+02
River flow Nitrogen concentration Nitrogen loading
(ms™) {mg/L) kgy")
mean fow mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point source total 7.8E4+02 2.2E+03 5.0E+03




Table B-66. Nitrogen loading analysis for the Green Harbor River Watershed Delineation

¥ Summary
Present nitrogen loading Future nitrogen loading (buidout)
kg y") (kg y")
fow mean high low mean high
Paint sourcas 0.0E+00 Q.0E+DD 0.0E+00Q 0.0E+C0 0.0E+00 0.0E+00
Non-point sources 4.6E+03 1.0E+04 1.86+04 5.1E+03 1.2E+04 2.1E+04
Watershed total 4.6E+03 1,0E+04 1.8E+04 5.1E+03 1.2E+04 2. 1E+04
¥ Point sources
Nitrogen loading
(kg y™")
low mean high
i. MPDES [facilities
0.0E+00 0.0E+00 0.0E+00
Paint source total 0.0E+0GD 0,GE+00 0.0E+00
¥ Nogn-point sources
Nitrogen loading coefficient Nitrogen loading
Ares within watershed (kg ha' ¥y kg ¥
(ha) (% of total) low mean high low mean high
i. Land use
Cropland 29.5 1.4 1.2 16.0 213 3.3E+02 4.7E+02 6.3E+02
Pasture 83 0.3 5.8 8.3 11.3 3.7E+01 5.3E+01 7.2E+01
Forest 675.8 325 0.3 0.5 11 2.0E4+02 3.4E+02 74E+02
Non-forested wetland 219.8 10.6 0.0 1.3 10.8 0.0E+00 2.98+02 RA4AE+DS
Mining 7.3 0.3 0.9 1.4 32 6.5E+00 1.0E+01 2.3E+01
Open land 58.9 2.8 0.3 0.5 1.1 1.8E+01 2.9E+01 6.5E+01
Participatory recreation 67.5 3.2 17.9 18.3 22.2 1.2E+03 1.3E+03 1.5E+03
Spectator recreation 6.5 0.3 17.9 19.3 22.2 1.2E+Q2 1.3E+02 14E+02
‘Water-based recreation 5.8 0.3 37 57 126 21E+01 33E+01 7.3E+01
Residential, muit-family 14.6 0.7 6.0 16.8 216 B.BE+01 24E+02 3.1E+02
Residential, < ¥ acre lots 197.3 9.5 47 13.0 17.5 9.2E+02 2.6E+03 3.5E+03
Residential, ¥ to ¥4 acre lots 255.1 123 2.9 B.2 12.2 7.4E+02 2.1E+03 3.1E+C3
Residential, > ¥ acre lots 246.3 1.8 1.8 5.5 9.1 4.6E+02 1.4E+03 2.2E+03
Salt marsh 100.9 4.8 0.0 13 10.8 0.0E+00 t.3E+02 1.1E+C3
Commercial 17.9 0.9 0.9 1.4 3.2 1.8E+01 2.5E+01 5. 7E+04
\adustria 0.0 0.0 0.9 1.4 3z 0.0E+00 0.0E+00 0.0E+00
Urban open 0.2 0.5 0.3 0.5 1.1 3.0E+0D0 5.1E+00 1 AE+01
Transportation 259 1.2 0.8 14 32 2.3E+01 3.6E+01 8.3E+01
Waste disposal 4.5 02 0.3 1.4 3.2 4.1E+00 6.3E+00 1.4E+01
Open water 62.4 3.0 0.0 2.5 10.8 0.0E+00 EE+02 6.7E+02
Woody perennial 66.4 . 33 5.4 14.8 21.0 3. TE+HD2 1.0E+03 1.4E+03
Land use total 2080.9 100.0 4.5E+03 1.0E+0D4 1.8E+04
Embayment Nitroger: loading coefficient Nitrogen loading
area (kgha" y") (kg ¥
(ha) low mean high low mean high
ii. Afmospheric deposition 19.2 3.7 57 126 7.1E+01 1.1E+02 2A4E+02
River flow Nitrogen concentraticn Nitrogen koading
m®s™ {marL) tkgy™)
mean low mean high low mean high
iii. River {upstream of defineation) 0.0 0.0E+00 0.0E+00  G.0E+C0 0.0E+00 0.0E+00 0.0E+Q0
MNon-point source total 4.6E+03 1.0E+04 1.8E+04




Tabie B-67. Nitrogen loading analysis for the Duxbury Bay 1000 m Boundary Delineation

* Summary
Present nitrogen loading Future nitrogen loading (buildout)
(kay™ gy}
low mean high Jow mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+30 0.0E+00 0.0E+00
Non-point sources 1.0E+04 1.9E+04 4.1E+04 1.1E404 2.0E+04 4.2E+04
Watershed total 1.0E+04 1.9E+04 4.1E+04 1.1E+04 2.0E+04 4.2E+04

» Point sources

Nitrogen loading

(ke v
low mean high
i. NPDES facilities
D.OE+00 0.0E+00 D.0E+00
Foint source total 0.0E+00 0.0E+G0 0.0E+0Q
> Non-point sources
Nitrogen loading coeflicient Nitrogen [oading
Area within 1000 m boundary (kg ha' y™ tkgy™)
(ha) (% of total) fow mean high low mean high
i. Land use
Cropland 59 0.4 11.2 16.0 213 6,6E+01 94E+01 1.2E+02
Pasture 38 0.3 58 8,3 1.3 2.2E+01 3.1E+01 4_3E+01
Forest 240.5 16.0 0.3 0.5 1.1 7.2E+01 1.2E+02 2.6E+02
Non-forested watland 7.8 0.5 0.0 1.3 10.8 C.0E+00 1.0E+01 8.6E+01
Mining 2.2 0.1 0.2 1.4 32 2.0E+00 3.1E+C0 7.1E+0Q
QOpen land 41.4 2.8 0.3 0.5 1.1 1.36+01 2.1E+01 4.6E+407
Participatory recreation 36.0 2.4 1719 19.3 22.2 B4E+02 6.9E+02 B OE+02
Spectator recreation 18,6 1.1 17.9 19.3 2.2 3.0E+02 3.2E+02 3.7E+02
‘Water-based recreation 11.8 0.8 a7 5.7 12.6 4 4E+01 B.7E+01 1.5E+02
Residential, multi-family 5.0 0.3 10.8 29.4 35.9 5.4E+01 1.5E+02 1.8E+02
Residential, < ¥ acre lots 151 1.0 8.2 225 28.2 1.2E+02 3.4E+02 4.3E+02
Residential, % to 14 acre fots 132.5 8.8 4.8 13.5 18.0 6.4E+02 1.8E+03 2.4E+03
Residential, > 4 acre lots 391.0 26.0 2.8 8.1 1.9 1.1E+03 3.2E+03 4.7E+03
Salt marsh 532.2 35.4 ¢.0 1.3 10.8 0.0E+00 6.9E+02 5.75+403
Commercial 10.5 9.7 0.9 1.4 3.2 9.4E+00 1.5E+01 3.3E+01
Industrial X1} 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Urban open 22.7 1.5 0.3 0.5 1.4 B.8E+00 1. 4E+01 2.5E+01
Transportation 00 00 0.9 1.4 3.z 0.0E+00 0.0E+00 0.0E+00
Waste disposal 1.5 0.1 0.9 1.4 3.2 1.3E+00 21E+00 4.7E+00
Open water 23.3 1.6 0.0 25 10.8 0.CE+00 5.8E+01 2.5E+02
Wouody perennial 18 0.1 5.4 14.8 2.0 9.9E+00 27E+01 3.9E+01
Land use totat 1502.3 100.0 3.1E+03 T.6E+03 1.6E+04
Embayment Nitrogen loading coefficient Nitrogen loading
aren (kg ha™ y™) {kay™
(ha) low mean high ow mean high
ii. Atmosphernc depasition 1988.2 3.7 57 12.6 7.4E+03 11E+04 2.5E+04
River flow Nitrogen concentration Nitrogen loading
{m s (mgiL) (kg vy
mean low mean high low mean high
ii. River (upstraam of delineation) 0.0 0.0E£00  CGOE+00  0.GE+00 0.0E+00 0.0E+00 0.0E+C0
Non-point source total 1.0E+04 1.9E+04 4 1E+04




Table B-68. Nitrogen loading analysis for the Duxbury Bay Watershed Delineation

> Summary
Present nitrogen loading Future nitrogen loading (buildout)
kg vy {kgy™)
low mean high low mean high
Paint sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.CE+00
Non-paint sources 1.2E+04 2.2E+04 4 6E+04 1.3E+04 2.5E+04 4 9E+04
Watershed total 1.2E+04 2.2E+04 4.6E+04 1.3E+04 2.5E+04 4.9E+04
> Point sources
Nitragen loading
(kg ¥
fow mean high
i. NPDES faciiities
0.0E+00 0.0E+00 0.0E+00
Peint source fotal 0.0E+00 0.CE+G0 0.0E+00
> Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha’'y") (kg ¥y
(ha} {% of total} low mean high low mearn high
i. Land use
Cropland 11.8 0.5 1.2 16.0 213 1.3E+02 1.9E+02 2.5E+02
Pasture 12.4 0.6 5.8 83 11.3 7.2E+01 1.0E+Q2 14E+02
Forest 584 4 273 03 0.5 11 1.8E+02 3.0E+02 6.5E+02
Non-forested wetland 27.5 1.3 0.0 13 10.8 0.0E+00 3.6E+0% 3.0E+02
Mining 4.8 Q.2 09 14 3.2 4 4E+00 6.8E+00 1.5E+01
Open land 44.9 2.1 03 Q5 1.1 1.3E+01 2.2E+01 4 9E+H)1
Participatory recreation 76.7 3.5 17.9 19.3 22.2 1.4E+03 1.5E+03 1.7E+03
Spectator recreation 17.8 0.8 17.9 19.3 22.2 3.2E+02 34E+02 4,0E+02
Water-based recreation 11.8 0.5 3.7 57 126 4.4E+01 67E+01 1.5E+02
Residential, multi-family 5.9 0.3 11.3 30.6 37.3 5.7E+01 1.8E+02 2.2E+02
Residential, < ¥ acre lois 151 c.7 8.6 23.4 29.2 1.3E+02 3.5E+02 4 4E302
Residential, ¥ to 14 acre lots 153.7 7.1 5.0 14.0 18.6 7.7E+02 2.1E+03 2.9E+03
Residential, > % acre lots 540.8 248 2.9 8.3 12.2 1.6E+03 4.5E+03 6.6E+03
Salt marsh 532z 24,4 0.0 1.3 10.8 0.CE+00 6.9E+02 5.7E+03
Commercial 16.2 0.7 0.9 1.4 3.2 1.5E+D1 2.3E+01 5.2E+01
industrial 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00Q
Urban open 337 15 0.3 0.5 1.1 1.0E+01 1.7E+01 3.7E+01
Transportation 0.0 00 0.9 14 3.2 G.O0E+00 G.0E+0D 0.0E+00
Waste dispasal 2.5 0.1 0.9 1.4 3.2 2.8E+00 4,0E+00 9.2E+00
Open water 61.9 2.8 0.0 2.5 10.8 C.0E+00 1.5E+02 6.7E+02
Woody perennial 13.3 0.6 54 14.8 21.0 . T.2E+D1 2.0E+02 2.8E+02
Land use total 21779 100.0 4 8E+03 1.1E+04 21E+04
Embayment Nitrogen loading coefficient Nitrogen lcading
area {xkg ha y") {kg v
(ha) low mean high fow mean high
ii. Atmespheric deposition 1988.2 a7 57 12.6 7.4E+03 1.1E+04 2.5E+04
River flow Nitrogen concentration Nitrogen lecading
(m?s™) {mg/L) kay™
mean low mean high fow meaan high
iii. River (upstream of delineation) 0.0 0.0E+0G 0.0E+00  £,0E+00 0.0E+00 0.0E+00 0.0E+00
Nen-point source total 1.2E+04 2,2E+04 4 6E+04




Table B-69. Nitrogen loading analysis for the Kingston Bay 1000 m Boundary Delineation

> Summary
Present nitrogen loading Future nifrogen loading (buildout)
(kgy") kg ¥™)
low mean high low mean high
Point saurces 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Neon-point sources 4.9E+03 1.1E+04 1.8E+04 5.6E+03 1.3E+04 2.1E+04
Watershed total 4.8E+03 1.1E+04 1.8E+04 56E403 1.3E+04 2.1E+04
> Point sources
Nitrogen [oading
kg y™
iow mean high
i. NPDES facilities
0.0E+D0 0.0E+00 0.0E+00
Puoint source total 0.CE+00 0.0E+00 0.0E+00
¥ Non-point sources
Nitregen loading coefficient Nitrogen loading
Area within 1000 m boundary {kg ha' y™ (kg v}
(ha) (% of total) low mean high low mean high
i. Land use
Cropland 8.7 07 11.2 16.0 21.3 9.TE&01 14E+02 1.8E+02
Pasture 8.2 2.0 5.8 83 113 1.5E+02 2.2E+02 3.0E+02
Forest 390.8 30.1 0.3 0.5 1.1 1.2E+02 2OE+02 4.3E+02
Non-forested wetland 212 1.8 0.0 .3 10.8 0.0E+00 2.8E+01 2.3E+02
Mining 28 0.2 0.8 1.4 3.2 258400 4.0E+00 9.0E+00
Open land 54.0 4.9 0.3 0.5 1.1 1.9E+01 3.2E+1 7.0E+01
Participatory recreation 34 0.3 17.9 18.3 22.2 6.1E+01 6.6E+01 7.5E+01
Spectator recreation 9.5 0.7 17.9 19.3 222 1.7E+02 1.8E+02 2.1E+02
Water-based recreation 0.0 0.0 a7 5.7 126 C.0E+0D 0.0E+00 0.0E+00
Residential, multi-family 8.3 0.6 3.5 38.5 43.5 1.1E+D2 3.0E+02 3.6E+02
Residential, < % acre lots 34.2 2.B 10.2 278 341 35E+02 9.5E+02 1.2E+03
Residential, % to % acre lots 223.8 17.2 589 16.3 21.2 1,3E+03 3.7E+03 4.7E+03
Residential, > % acre lots 3114 24.0 3.4 9.5 136 1.0E403 3.0E+03 4.2E+03
Salt marsh 87.0 67 0.0 1.3 10.8 0.0E+00 1.1E+02 9.4E+02
Commercial 20.0 1.5 .9 1.4 32 1.8E+01 2.88+01 6.4E+01
Industrial 11.8 a.8 0.9 1.4 32 1.1E+01 1.7E+01 3.8E+01
Urban open 307 2.4 0.3 a5 1.1 9.2E+00 1.5E+01 3.4E+01
Transportation 2390 1.8 09 1.4 32 21E+01 326+ 7 4E+01
Waste disposat 00 0.0 0.9 1.4 32 0.0E+00 0.0E+Q0 0.0E+00
Open water 12.4 1.0 0.0 2.5 10.8 0.0E+00 3.1E+G1 1.3E+02
Woody perennial 10,1 08 54 14,8 21.0 5.5E+01 1.5E+0Q2 2.1E+02
Land use total - 1289.5 100.0 3.6E+03 2. 1E+03 1.4E+04
Embayment Nitrogen lcading coefficient Nitrogen loading
area (kg ha v tkg y)
(f:a) low mean high low mean high
ii. Atmospheric deposition 358.4 3.7 57 128 1.3E+03 2.0E+03 4. 5E403
Rivar flow Nitrogen concentration Nitrogen loading
{m® 57 {mgiL) kg y™"
mean fow mean high low mean high
iii. River {upstream of defineation) 0.0 0.OE+00  0.0E+00  0.0E+00 0.0E+00 0.0E+00 0.GE+00
Nen-point scurce totat 4.9E+03 1.1E404 1.8E+04




Table B-70. Nitrogen loading analysis for the Kingston Bay Watershed Delineation

> Summary
Present nitragen loading Future nitrogen loading (buildout)
{kay™) kay ™
low mean high low mean high
Point sources 0.0E+00 0.0E+00 QOE+00 0.0E+00 0.0E+00Q 0.0E+00
Non-point sources 8.5E+03 2.0E+04 3.2E+04 1.1E+04 2.TE+04 41E+04
Watershed total 8.5E+03 2.0E+04 3,2E+04 1.18E+04 2.7E+04 4.1E+04
> Point sources
Nitrogen loading
(kg y™
low mean high
i. NPDES facilities
GLOE+00 0.0E+00 0.0E+00
Point source total 0,0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed kg ha™ y™) tkg ¥
(ha} (% of tatal) low mean high low mean high
i. Land use
Crepland 34.7 1.0 11.2 16.0 213 3.9E+02 5.5E+02 7.4E+02
Pasture 48.0 1.4 58 8.3 11.3 2.8E+02 4 0E+02 5.4E+02
Forest 4501 429 0.3 0.5 11 4 4E+02 7.3E+02 1.6E+03
MNon-forested wetland B1.2 2.4 Q.0 1.3 0.8 0.CE+00 t.1E+02 B8.8E+02
Mining B5.4 25 [+X:] 14 32 T.7E+01 1.2E+02 2.7E+02
Open land 129.8 3.8 03 0.5 %1 3.9E+01 B8.5E+01 T4E+02
Participatory recreation 3.4 0.1 17.9 19.3 222 8.1E+01 6,6E401 7.5E+01
Spectator recreation 16.6 0.5 17.9 18.3 2z.2 3.0E+02 3,2E+02 3.7E+02
Water-based recreation 0.0 0.0 3.7 57 12.6 0.0E+00 0.0E+00 0.0E+00
Residential, multi-famity 235 0.7 13.8 7.4 45.0 3.2E+02 8.8E+02 1.1E+03
Residential, < % acre lots 54.8 1.6 10.5 28.5 34.9 5.7E+02 1.6E+03 1.9E+03
Residential, ¥ to % acre lois 27.7 8.0 6.0 16,7 21.6 1.6E+03 4,5E+03 5.9E+03
Residential, > % acre lots 633.0 20.4 34 9.7 13.8 24E+03 6.7E+03 9.5E+03
Salt marsh 87.0 26 0.0 1.3 10.8 C.0E+00 1.1E+02 9.4E+02
Commercial 95.¢ 2.8 0.9 1.4 3.2 3.6E+01 1.3E+02 3.1E+02
Industriai 38 1.0 0.9 14 3.2 3.0E+01 4.7E+01 1.1E+02
Urban open 51.2 1.5 0.3 05 1.1 1.5E+01 2.6E+01 5.6E+01
Transportation 66.1 1.9 0.9 1.4 32 §.0E+01 9.3E401 2.1E+02
Waste disposal 5.0 0.2 0.9 1.4 3.2 5.4E+00 B.4E+00 1.9E+01
Open water 71.2 2.1 0.0 25 10.8 0.0E+00 1.8E+02 T.7E+02
Woody perennial 87.2 256 5.4 14.8 21.0 4 TE+02 1.3E+03 1.8E+03
Land use total 34C0.5 100.0 7.2E+03 1.8E+04 2.7TE+04
Embaymest Nitregen loading coefficient Nitrogen loading
area {kg ha'y") kg y™"
{ha) iow mean high low mean high
il. Atmospheric deposition 358.6 3.7 57 128 1.3E+03 2.0E+03 4.5E+03
River flow Nitroegen concentration Nitrogen loading
(m’s™) (mgiL) kay"
mean low mean high fow mean high
iii. River {upstream of delineation) Q.0 0.0E+00 00E+00 0.0E+00 0.0E+00 0.0E+G0 0.08+00
Non-peint source total 8.5E+03 2.0E+04 3,2E+04




Table B-71. Nitrogen loading analysis for the Plymouth Harbor 10600 m Boundary Delineation

¥ Summary
Present nitroger loacing Fulure nitrogen loading (buildout)
kay™) kay™
low mean high low mean high
Point sources 2,9E+04 4 0E+04 B.7E+04 2.9E+04 4,0E+04 6.7E+04
Non-point sources 3.3E+03 5.7E+03 1.1E+04 3.4E403 5 BE+03 1.2E+04
Watershed iotal 3.3E+04 4.6E+04 7.8E+04 3.3E+04 4.6E+04 7.8E+04
¥ Point sources
Nitrogen loading
{kg ¥
low mean high
i. NPDES facilities
Plymauth WWTE 2.9E+04 4.0E+04 6.7E+D4
Point source total 2.9E+04 4,0E+04 5.7E+04
3 Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha'y"} kg y"
{ha) (% of total) low mean high low mean high
i. Land use
Cropland 3.2 Q0.5 11.2 16.0 21.3 3.5E+01 51E+01 6.7E+01
Pasture 28 0.4 58 8.3 11.3 1.6E+01 2.3E+01 3.2E+01
Forest 99.7 18.2 0.3 0.5 1.1 3.0E+01 5.0E+m01 1.1E+02
Non-forested wetland 3.5 0.8 .0 1.3 0.8 0.0E+00 &.1E+00 4.38+01
Mining c.0 0.0 0.9 1.4 az 0.CE+00 0.0E+00 0.0E+00
Open land 352 5.4 0.3 0.5 1.1 1.1E+01 1.8E+01 3.9E+01
Parlicipatory recreation 16.8 28 17.8 19.3 22.2 3.0E+02 3.2E+02 ATE+HDZ
Spectatar recreation 11.8 1.8 17.9 19.3 2.2 2.1E+02 2.3E+02 2.6E+02
Water-based recreation 15.4 2.4 3.7 5.7 12.6 5.7E+01 8.8E+01 1.9E+02
Residential. multi-family 5.0 0.8 2.5 7.2 10.9 1.2E+07 3.6E+0 545401
Residential, < ¥4 acre lots Q.0 0.0 20 6.0 9.6 0.0E+00 0.CE+Q0 9.0E+00
Residential, ¥ to 12 acre lots 269.3 412 1.5 4.5 7.9 4.06E+02 1.2E+03 2.1E+03
Residential, > ¥ acre lots 60.0 9.2 1.1 3.6 6.9 B.8E+01 2,28+02 4.1E+02
Salt marsh 10.7 1.6 0.0 1.3 10.8 0.0E+00 1.4E+01 1.2E+02
Commercial 61.0 9.3 0.9 t.4 3.2 5.5E401 8.5E+01 2.0E+02
Industrial 0.0 0.0 0.8 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Urban open 54.5 3.3 0.3 0.5 1.1 1.6E+M 2.7E+01 6.0E+01
Transportation c.0 0.0 .9 1.4 3.2 0.0E+00 Q.0E+00 0.0E+00
Waste disposal 1.4 0.2 0.9 1.4 3.2 1.3E+00 2.0E+00 4.5E+00
Open water 3.2 0.5 0.0 2.5 10.8 0.0E+00 8.0E+00 3.5E+01
Woody perenniaf 0.0 0.0 54 14.8 21.0 0.0E+00 C.0E+00 0.0E+00
Land use tctal 654.0 100.0 : 1.2E+03 2.4E+03 4. 1E+03
Embayment Nitragen loading coefficient Nitregen loading
area {kg ha” ¥ kg ¥
(ha) low mean high low mean high
il. Atmospheric deposition 572.8 37 5.7 12,6 21E+03 3.3E+03 7.2E+03
River flow Nitrogen concentration Nitrogen loading
m’s™) (mg/l) (kg ¥
mean low mean high low mean high
iii. River {upstream of delineation) 0o 0.0E+00  0.0E+0G  0.0E+00 0.0E+C0 0.0E+00 C.0E+00
Non-point source totai 3.IE+0] 5.7E+03 1.1E+04




Table B-72. Nitrogen loading analysis for the Plymouth Harbor Watershed Delineation

> Summaty
Present nitregen loading Future nifregen loading (Baildout)
kay™ kg y™)
low mean high low meaan high
Peint sources 2.9E+04 4,0E+04 6.7E+04 2.9E+D4 4,0E+04 6.7TE+04
MNon-point sources 9.2E+03 2.0E+0D4 I 4E+04 1.1E+04 2.5E+04 4.0E+04
Watershed total 3.8E+04 6.1E+04 1.0E+05 4.0E+04 6.5E+04 1.1E+05
¥ Point sources
Nitrogen loading
tka ¥
low mean high
i. NPDES facilities
Plymoutis WWTP 2.9E+04 4.0E+04 B8.7E+04
Point source total 2.9E+04 4.0E+04 6.7E+04
# Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™ vy kg ¥
(ha) {% of totai) low mean high fow mean high
i. Land use
Croptand 50.5 1.3 11.2 16.0 21.3 5.7E+02 8.1E+02 1,1E+403
Pasture 22.9 0.6 5.8 8.3 1.3 1.3E+02 1.9E+02 2.6E+02
Forest 1447 1 38.3 0.3 0.5 1.1 4.3E+02 7.2E+02 1.6E+03
Non-forested wetland 333 0.9 Q.0 1.3 10.8 0.0E+00 4.3E+01 3.6E+02
Mining 235 0.6 0.9 1.4 3.2 21E+ 3.3E+01 7.5E+01
QOpen land 127.3 3.4 0.3 05 1 3.8E+01 6.4E+01 1.4E+02
Participatary recreation 28.2 07 17.8 18.3 222 S5.0E+02 5.4E+02 B.3E+02
Spectator recreation 17.8 0.5 17.9 19.3 222 3.2E+02 3.4E+02 4.0E+02
Water-based recreation 15.4 0.4 3.7 57 12.6 S5.7E+01 8.8E+01 1.9E+02
Residential, multi-family 358 0.9 16 208 25.2 2 7E+02 7A4E+02 9.4E+02
Residential, < ¥ acre lots 56.3 1.5 5.8 16.1 21.0 3.3E+02 9.1E+02 1.2E+03
Residential, ¥ to ¥ acre lots 850.3 22.8 3.5 10.0 14.1 3.0E+03 8.6E+03 1.2E+04
Residential, > ¥ acre lots 289.8 7.7 2.2 6.3 10.0 E.3E+02 1.BE+03 2.9E+03
Salt marsh 107 0.3 0.0 1.3 10.8 0.0E+00 1.4E+01 1.2E4+02
Ceommercial 1€6.9 4.4 0.9 14 3.2 1.5E402 2.3E+02 5.3E+Q2
industrial 83.5 .4 0.9 1.4 3.2 4_8E+01 7.5E+01 1.7E+02
Urban open 143.9 38 03 0.5 1.1 4.3E+01 T.2E+01 1.6E+02
Transportation 84.1 25 0.9 1.4 32 8.5E+01 1.3E+C2 3.6E+02
VWaste disposat 8.4 a.2 0.9 1.4 32 5.8E+00 9.0E+00 2.1E+01
Cpen water 2242 5.9 0.0 2.5 10.8 0.0E+00 5.6E+02 2.4E+03
Woeody perennial 71.4 1.9 5.4 14.8 21.0 3.9E+02 1.1E+03 1.5E+03
Land use total 37793 100.0 TAEHD3 1.7E+04 2.7EH04
Embayment Nitrogen loading coefficient Nitrogen foading
area (kg ha"' y7) (kg ¥™)
{ha} fow mean high low mean high
ii. Atmospheric deposition §72.8 3.7 57 128 2.1E+03 3.3E+03 7.26+03
River flow Nilregen concentration Nitrogen loading
(m*s™) {mgiL) (kay™)
mean low mean high low mean high
iii. River {upstream of delineation) 0.0 00E+00  O0.0E+00  0.0E+00 0.CE+00 0.0E+00 0.0E+00
Non-peint source total 5.2E+03 2.0E+04 3.4E+04




Table B-73. Nitrogen loading analysis for the Sandwich Harbor 1000 m Boundary Delineation

> Summary
Present nitrogen loading Future nitrogen loading {buildout)
(kg y") (kg y™)
low mean high low mean high
Point sources 0.0E+00 0.0E+00 G.0E+00 0.0E+00 0.0E+00 0.0E+00
MNon-point sources 1.8E+03 4.6E+03 B.6E+03 2.0E+03 5.3E+03 9.6E403
Watershed total 1.BE+03 4.6E+03 8.6E+03 2.0E+03 5.3E+03 9.6E+03
» Point sources
Nitrogen lcading
{kgy™"
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source lotal 0.0E+00 0.0E+00 0.0E+00
¥ Non-point sources
Nitrogen loading coefficient Nitrogen Joading
Area within 1000 m boundary {kgha 'y (kg ¥}
(ha) (% of total) low mean high low mean high
i. Land use
Cropiand 13.4 1.8 11.2 16.0 21.3 1.5E+02 2.1E+02 2.8E+02
Pasture 26 04 5.8 8.3 1.3 1.5E+01 2.2E+01 3.0E+M
Forest 150.4 20.8 0.3 0.5 11 4.5E+01 7.5E+01 1.7E+02
Non-forested wetland 17.4 2.4 0.0 1.3 10.8 0.0E+00 2.3E+01 1.8E+02
Mining 0.0 0.0 0.9 14 3.2 0.0E+D0 0.0E+G0 0.6E+00
Open land 32 4.3 0.2 0.5 11 9.4E+00 1.6E+01 34E+01
Pagrticipatery recreation 06 0.1 17.9 19.3 222 11E+H1 1.2E+01 t.4E+01
Spectator recreation 8.1 1.1 17.9 19.3 222 1.5E+02 1.6E£02 1.8C+02
Water-based recreation 1.6 0.2 3.7 57 1286 S.9E+G0 9.0E+00 2.0E+01
Residential, muiti-family 1.2 0.2 14.5 39.4 47.1 1.8E+01 4.BE+01 5.8E+01
Residential, < ¥ acre lots 45.1 6.2 11.0 29.9 38.5 5.0E+02 1.3E+03 1.6E+03
Residential, % to ¥ acre lots 40.2 5.5 6.3 17.5 225 2.6E+02 7.08+02 9.1E+02
Residential, > ¥z acre lots 113.4 16.3 3.8 10.1 14.2 4 2E402 1.2E+03 1.YE+03
Salt marsh 238.9 33.0 0.0 1.3 10.8 0.0E+00 31E+02 2.5E+03
Commercial 19.5 27 0.8 1.4 3.2 1.8E+01 2.7E+01 6.2E+01
Industrial 0.0 0.9 0.9 1.4 3.2 0.0E+Q0 0.0E+00 0.0E+Q0
Urban open 10.1 1.4 0.3 0.5 1.1 3.0E+00 5.0E+00 1.1E+01
Transporiation 08 (] 0.9 14 3.2 SOE-01 7.7E-01 1.8E+00
Waste disposal 22 03 0.9 1.4 3.2 2.05+00 IAE+H0 7.2E+00
QOpen water 4.9 0.7 0.0 25 108 0.0E+00 1.2E+01 S5.3E+01
Woody perennial 18.2 2.5 5.4 14.8 2.0 9.9E+01 2.7E+02 3.8E+02
Land use total 7247 100.0 1.7E+03 44E+03 - 8.3E+03
Embaymeni Nitrogen loading coefficient Nitrogen loading
area (kg ha” y'") (kay™"
(ha) low mean high low mean high
ii. Atmospheric depesition 26.5 3.7 57 125 9.8E+01 1.5E+02 3,3E+02
River flow Nitrogen concentration Nitrogen loading
(m*s™) {mgiL) (kay™
mean low mean high low mean high
iii, River (upstream of delineation) c.0 0.0E+00  0.0E+C0  0.0E+00 0.0E+00 0.0E+00 0.0E+00D
MNon-point source 1otal 1.8E+03 4.6E+03 8,6E+03




Table B-74. Nitrogen loading analysis for the Sandwich Harbor Watershed Delineation

¥ Summary
Present nitrogen leading Future nitrogen loading (buildout)
kg y™" (kg ¥
low mearn high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+C0 0.0E+00 0.0E+00 0.0E+00
Non-paint sources 4 4E+03 1.1E+04 1.8E+04 7.4E+03 1.9E+04 2.9E+04
‘Watershed total 4.4E+03 1,1E+04 1.8E+04 7.4E+03 1.9E+04 2.9E+D4
3 Point sources
Nitrogen loading
{kg y"")
low mean high
i. NPDES facilities
0.0E+00 Q.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitregen loading coefficient Nitrogen loading
Area within watershed (kg ha'y™ kg y™
{ha} (% of total} low rean high low mean high
i. Land use
Cropland 246 0.9 11.2 16.0 213 2.8BE+02 3.9E+02 5.2E+02
Pasture 7.3 0.3 5.8 83 1.3 4.26+01 6.0E+01 8.2E+01
Forest 1524.6 57.3 0.3 0.5 1.1 4.6E+02 7.6E+02 1.7E+03
Non-forested wetland 252 0.9 0.0 .3 10.8 0.OE+I0 J3EH 2.7E+02
Mining 45.5 1.7 0.9 t.4 3.2 4.1E+01 6.4E+01 1.5E+02
Open land 112.6 4.2 03 o5 11 3.4E401 5.6E401 1.2E+02
Participatory recreation o7 .0 17.9 19.3 22.2 1.2E+01 1.3E+01 1.8E+01
Spectator recreation 146 0.5 7.9 13.3 22.2 2.6E+02 2.8E+02 3.2E+G2
Water-based recreation 16 0.1 a7 5.7 12,6 S.9E+00 9.0E+00 2.0E+01
Residential, multi-family 9.9 0.4 17.1 46.1 54.7 1.7E+02 4.6E+02 5.4E+02
Residential, < ¥ acre [ots 45.1 1.7 12.8 349 42.1 585402 1.6E+03 1.9E+03
Residential, % to % acre lots 140.7 5.3 7.4 20.2 256 1.0E+03 2.8E+03 3.B6E+03
Residential, > ¥4 acre lots 2691 10.1 4.1 11.4 15.7 1.1£+03 3.1E+03 4.2E+03
Salt marsh 238.9 9.0 0.0 1.3 10.8 0.0E+00 3.1E+02 2.6E+03
Commercial 381 1.4 ¢.9 1.4 3.2 3.AE+0Y 5.3E+01 1.2E+02
Industrial 23.3 0.9 0.9 1.4 32 21E+1 3.3E+01 7.5E+01
Urban open 31.2 1.2 0.3 0.5 11 9.4E+00 1.6E+01 3.4E+01
Transportation 49.2 1.8 0.9 1.4 32 4 4E+01 5.9E+01 1.6E+02
Waste disposal 106 0.4 0.9 1.4 3.2 9.5E+00 1.5E+01 J4E+01
Qpen water 24.0 0.9 Q.0 2.5 10.8 0.0E+Q0 6.0E+01 2.6E+02
Woedy perenntal 25.8 1.0 54 14.8 21.0 1.4E+02 J.BE+02 5.4E+02
Land use total 2662.5 100.0 4,3E+03 1. 1E+04 1.7E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg ha'y") kg y™
{ha) low mean high low mean high
ii. Atmospheric deposition 26.5 3.7 57 12.6 9.8E+01 1.56+02 3.3E+02
River flow Mitrogen concentration Nitrogen loading
(m*s™) {mgiL) (kg y™
mean low mean high low mean high:
iii. River (upsiream of defineation) 0.0 0.0E+00  0.0E+00  Q.0E+00 0.0E+0D 0.CE+QD 0.0E+00
Non-point source ictal 4.4E+03 1.1E+Q4 1.8E+04




Table B-75. Nitrogen loading analysis for the Scorton Harbor 1000 m Boundary Delineation

# Summary
Present nitrogen loading Future nitrogen loading (buildout)
key") (ko y™)
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 1.1E+03 3.3E+03 6.8E+03 1.6E+03 4.6E+03 B.GE+03
Watershed fotal 1.1E+03 3.3E+03 6,8E+03 1.6E+03 4.6E+03 8,6E+03
> Polnt sources
Nitregen loading
kg v
fow mean high
i. NPDES facilifies
0.0E+00 0,0E+00 0.0E+00
Poin source fotat 0.0E+00 G.0E+00 0.0E+00
¥ Non-point sources
Nitregen loading coefficient Nitrogen foading
Area within 1000 m beundary (kg ha™' y) kg vy
(ha) {% of total) low mean high low mean high
i. Land use
Cropland 25 0.3 1.2 16.0 21.3 2.BE+01 4.1E+01 5.4E+01
Pasture 16 0.2 58 8.3 1.3 9.5E+00 1.4E+D1 1.8E+01
Forest 3408 39.0 ¢3 0.5 1.4 1.0E+02 1.7E+02 3.7E+02
Non-forested wetfand 70.8 81 0.0 1.3 108 0.0E+00 9.2E+01 7.BE+02
Mining 1.3 0.1 0.9 1.4 3.2 1.1E+00 1.8E+00 4.0E+00
Qpen land 16.4 1.9 0.3 0.5 1.1 4.9E+00 8.2E+00 1.8E+01
Participatory recreation 0.2 0.0 i7.9 19.3 222 3.8E+00 4 1E+00 4 7E+00
Spectator recreation co 0.0 17.9 18.3 222 0.08+00 0.0E+00 G.0E+D0
Water-based recreation 0.1 0.0 3.7 5.7 1286 2.8E-01 4.3E-01 9.6E-01
Residential, multi-family 0.0 0.0 13.2 35.8 43.2 0.0E+00 D.0E+00 0.0E+00
Residential, < V4 acre lots 14.1 1.6 10.0 27.3 33.6 1.4E+02 3.8E+02 4. 7E+02
Residential, % to ¥z acre jots 21.2 2.4 5.8 16.1 20.9 1.2E+02 3.4E+02 4.4E+02
Residential, > ¥z acre lots 1691 19.3 33 94 13.4 5.6E+02 1.6E+03 2,3E403
Salt marsh 154.2 17.6 0.0 1.3 10.8 0.06E+00 2.0E+02 1.7E+03
Commercial 19.7 2.3 0.9 1.4 3.2 1.8E+01 2.8E+01 6.3E+01
Industrial 0.0 0.0 0.2 14 3.2 0.0E+C0 0.0E+00 0.0E+00
Urban cpen 208 2.3 03 0.5 1.1 6.1E+00 1.0E+01 2.3E+01
Transportation 6.0 0.7 0.8 1.4 3.2 5.4E+00 B.IE+00 1.9E+01
Waste disposal 00 0.0 0.8 1.4 3.2 0.0E+00 C.0E+CD 0.0E+00
Open water 11.6 .3 0.c 25 10.8 0.0E+Q0 2.9E401 1.2E+02
\Woody perennigl 24.6 28 54 14.8 21.0 1.3E+02 3.6E+02 5.2E+02
Land use total B74.6 106.0 1.1E+03 3.3E+03 6.8E+03
Embayment Nitrogen loading coefficient Nitrogen loading
area (kg b ¥y (kg ¥
{ha) low mean high low mean high
fi. Atmospheric depusition 0.4 37 57 128 1.6E+00 2.5E+00 5.5E+00
River flow Nitrogen concentration Nitrogen loading
(m*s7) (mg/L) (kg y™)
mean low mean high fow mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  Q.0E+00 0.0E+00 0.0E+00 0.0E+00
Nan-point seurce total 1.1E403 3.3E403 5.8E+03




Table B-76. Nitrogen loading analysis for the Scorton Harbor Watershed Delineation

> Summary
Present nitrogen loading Future nitrogen loading {bulldout)
kgy™ kay™)
low mean high low mean high
Puaint sources 0.0E+D0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-peint sources 6.1E+03 1.4E+04 2.2E+04 9.TE+03 24E+04 3. 4E304
Watershed tatal 5.1E+03 1.4E+04 2.2E+04 9.7E+03 2.4E+04 3.4E£04

¥ Point sources

Nitregen loading

(kg y™)
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Paint source total 0.0E+00 0,0E+Q0 0.0E+0G
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™ y™ (kg v
(ha) (% of total) low mean high Jow mean high
i. Land use
Croptand 52 0.2 1t.2 16.0 213 5.8E+01 B8.3E+01 1.1E+02
Pasture 36 0.1 58 8.3 11.3 2.1E+01 3.0E+01 4.1E+01
Forest 1552.1 55.5 0.3 0.5 1.1 4.7E+02 7.8E+02 1.7E+03
Non-forested wetland 76.0 27 0.0 1.3 10.8 0.0E+00 9.9E+01 B.2E+D2
Mining 39 0.1 0.3 14 32 3.5E+00 5.5E+00 1.3E+401
Open land 45.0 1.6 0.3 0.5 1.1 14E+01 2.3E+01 5.0E+01
Participatory recreation 76.0 27 17.9 19.3 222 1.4E403 1.5E+03 1.7E+03
Spectator recreation 8.1 0.3 119 19.3 22.2 1.5E+02 1.6E+02 1.8E+02
Water-based recreation 1.7 LR 37 57 12.6 6.2E+00 B.5E+00 2.1E+01
Residential, multi-farnily 6.2 0.2 18.8 50.8 £0.0 1.2E+02 3AE+02 3.7E+02
Residential, < ¥ acra lots 14.1 c.5 4.2 384 46.0 2.0E+02 5.4E+02 5.5E+02
Residential, % to % acre lots 218.2 7.8 8.1 224 217 1.8E+03 4. 3E+03 6.0E+03
Residential, > 4 acre [ots 383.4 13.7 4.4 12.4 16.8 1.7E+03 4.8E+03 6.4E+03
Salt marsh 154.2 55 G.0 1.3 10.8 0.0e+00 2.08+02 1.7E+03
Commaercial 397 1.4 0.9 1.4 3.z 3.6E+01 5.6E+01 1.3E+02
Industrial 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+0Q 0.0E+00
Urban open 51.2 1.8 0.3 05 1.1 1.5E+01 2.6E+01 5.6E+01
Transportation 54.5 19 0.9 14 32 4 9E+01 7.8E+01 1.7E+C2
Wasie disposal Q.0 0.0 0.9 1.4 3.2 0.0E+00 0.CE+00 0.0£+00
Open water 71.3 2.5 0.0 2.5 10.8 0.0E+DQ 1.8E+02 7.7E+02
Woady perennial 317 1.4 5.4 14.8 21.0 17E+02 4.7E+02 B.7E+02
Land use total 2796.1 100.0 5.1E+03 1.4E+04 2.2E+04
Embayment Nitrogen loading coefficient Nitrogen loading
area (ka by {kgy™)
(ha) low mean high low mean high
ii. Atmospheric deposition 0.4 37 57 12,6 1.6E+00 2.5E+00 5.5E+00
River flow Nitrogen concentration Nitrogen foading
(m’s™ {merL) kg v
mean low mean high low mean high
iiil. River {upstream of delineation) 0.0 0.CE+00  0.0E+00  0.0E+0D 0.0E+00 0.0E+00 0.0E+00
Non-point source total 6.1E+03 1.4E+04 2.2E+04




Table B-77. Nitrogen loading analysis for the Barnstable Harbor 1000 m Boundary Delineation

» Summary
Present nitrogen loading Fiture nitrogen loading (buidout)
{(kgy™) kgy™
lew meaan high low mean high
Point scurces G.0E+00 0.0E+00 Q.0E+GO 0.0E+00 0.0E+00 0.0E+00
Non-peint sources 1.0E+04 2.2E+04 5.6E+04 1.1E+04 2.6E+04 6.1E+04
Watershed total 1.0E+04 2.2E+04 5.6E+04 1.1E+04 2 BE+04 B.1E+04
> Polnt sources
Nitrogen loading
(ka ¥
iow mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen [oading
Area within 1000 m boundary (kg ha' y) kg vy
(ha) {% of total) low mean high low mean high
i. Land use
Cropland 56.1 1.3 1.2 16.0 21.3 B.3E+02 9.0E+02 1.2E+03
Pasture 314 0.7 5.8 8.3 1.3 1.8E+02 2.6E+02 3.6E+02
Forest 926.4 21.0 0.3 0.5 1.1 2.8E+02 4 6E+02 1.0E+03
Non-forested wetfand 535 1.2 6.0 1.3 10.8 0.0E+00 7.0E+01 5.8E+02
Mining 0.¢ 0.0 o9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Qpen land 409.5 9.3 0.3 0.5 1.1 1.2E+02 2.0E+02 4.5E+02
Participatory recreation 394 0.9 17.9 19.3 22.2 71E+02 7 BE+02 8.7E+02
Spectator recreation 28 0.1 17.9 19.3 222 4.7E+01 S.1E+01 5.9E+01
Water-based recreation 10.9 0.2 3.7 5.7 128 £.0E+01 B.2E+01 1.4E+02
Residential, multi-family 13,7 0.3 11.4 3 378 1.6E+02 4.3E+02 5.2E+02
Residential, < % acre lots 526 1.2 8.7 23.8 29.6 4.6E+02 1.2E+03 1.6E+03
Residential, ¥ to % acre lots 188.6 4.3 5.1 14.1 188 9.6E+02 2.7E+03 3.5E+03
Residential, > ¥ acre lots 60C.9 13.6 2.8 8.4 12.3 1.BE+03 5.1E+03 745403
Sait marsh 1922.4 435 0.0 1.3 10.8 0.0E+00 2.5E+03 2.1E+04
Commercial 35.0 0.8 0.9 1.4 3.2 32E+01 4.9E+01 1.1E+02
Industriat G.0 2.0 0.9 1.4 3z 0.0E+00 0.0E+00 0.0E+00
Urban open 36.3 0.8 0.3 0.5 1.1 1.1E+01 1.8E+01 4 1E+01
Transportation 33 0.1 c.9 1.4 a2 2.9E+00 4.6E+00 1.0E+01
Waste disposal 00 249 0.9 1.4 12 0.0E+00 0.0E+00 0.0E+00
Open water 310 0.7 0.0 2.5 10.8 0.0£+00 7.7E+01 3.3E+02
Woody perennial 55 o1 5.4 4.8 21.0 3.0E+01 8.1E+01 1.1E+D2
Land use total 4419.7 100.0 5.4E+03 1.5E+04 3.9E+04
Embayment Nitrogen loading coefficient Nitrogen toading
area (kg ha" y) kay™
(ha) fow mean high low mean high
ii. Atmospheric deposition 1328.6 a7 57 126 4.9E+03 7.6E+03 1.7E+04
River flow Nitrogen concaentration Nitrogen foading
(m*s™) {maiL} {kay™)
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0.0E+00  0.0E+DO 0.0E+00Q 3.0E+00 0.0E+00
Non-peint source tatal 1.0E+04 2.2E+04 5.6E+04




Table B-78. Nitrogen loading analysis for the Barnstable Harbor Watershed Delineation

» Summary
Present nitrogen loading Future nitrogen |eading (buildout)
(kg ¥7) kg y")
low mean high low mean high
Point sources D.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 1.8E+04 4.0E+0D4 8.26+04 2.2E+04 5.2E+04 9.8E+04
Watershed total 1 BE+04 4.0E+04 8.2E+04 2.2E+04 5.2E+04 9.8E+04

¥ Point sources

Nitregen loading

(kay™)
low mean high
i. NPDES facilities
0.0E+0D 0.0E+Q0 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
¥ Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha’y ™" tkgy™)
{ha) (% of total) low mean high low mean high
i. Land use
Cropfand B81.6 1.0 11.2 16.0 21.3 8.1E+02 1.3E+03 1.7E+03
Pasture 85.7 0.7 5.8 83 1.3 3.2E+02 4 BE+02 B.3£+02
Forest 2880.8 363 03 0.5 1.1 B.BE+D2 1.4E+03 3.2E+03
Non-forested wetland 110.8 1,4 0.0 1.3 10.8 0.0E+00 1.4E+02 1.2E+03
Mining 458 0.8 0.5 1.4 .2 4, 1E+01 6.4E4+01 1.5E+02
Open land £31.0 6.5 Q4.3 0.5 1.1 1.6E+02 2.7E+02 5.8E+02
Participatory recreation 127.4 16 7.8 19.3 222 2.3E+03 2.5E+403 2.8E+03
Spectator recreation i2.4 02 17.9 19.3 22.2 228402 2.4E+02 2.8E+02
Water-based recreation 2.8 0z a7 5.7 12.6 4.8E4+01 7.3E+01 1.6E+02
Residentiai, multi-family 282 0.3 13.2 35.9 432 3.7E+02 1.0E+03 1.2E+03
Residential, < ¥ acre lots 1117 1.4 10.0 27.3 336 1.1E+03 3.1E+03 3.8E+03
Rasidential, % to 14 acre lats 3553 4.4 58 16.1 21.0 2.1E+03 5.7TE+03 7.4E403
Residential, > ¥ acre fots 1272.9 156 33 9.4 13.4 4.2E+03 1.2E+04 1.7E+04
Salt marsh 1938.6 23.8 0.0 1.3 10.8 0.0E+00 2.5E+03 21E+04
Commercial 77 10 09 1.4 3.2 7.0E+01 t.1E+02 2.5E+02
Industrial 2.7 0.3 0.9 1.4 3.2 1.9E+01 3.0E+D1 6.9E+01
Urban open 1214 1.5 0.3 0.5 1.1 3.6E+01 6.1E+01 1.3E+02
Transportation 180.3 23 09 1.4 32 17E+02 2.7E+02 S1E+02
Waste disposal 33 0.0 0.9 1.4 3.2 3.0E+Q0 4.6E+00 1.1E+01
Open water 114.3 14 0.0 25 10.8 0.0E+00 2.9E+02 1.2E+03
Woody perennial 61.5 0.8 5.4 14.8 210 3.3E+02 9.1E402 1.3E+03
Land use total 8155.5 100.0 1.3E+04 3.2E+04 6.5E+04
Ermbayment Nitrogen loading coefficient Nitrogen loading
area (kg ha’ ¥y (kg y™)
(ha) low mean high low mean high
it. Atmospheric depasition 1329.8 a7 57 2.6 4.9E+03 7.6E+03 1.7E+04
River flow Nitrogen concentration Nitregen loading
(m*s™ (mgiL} (kg y™)
mean low mean high low mean high
iit. River (upstream of delineation) 0.0 0.0E+00  O0.0E+00 (.0E+0D0 0.0E=00 0.0E+C0 0.0E+00
Non-paint sousce total 1.8E+04 4.0E+04 8,2E+04




Table B-79. Nitrogen loading analysis for the Sesuit Harbor 1000 m Boundary Delineation

> Summary
Present nitrogen loading Future nitrogen Joading (buiidout)
(kg ¥ (kay")
low mean high fow mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00
Non-point scurces 9.3E+02 2.2E+403 3.8E+03 1.0E+03 2.TE+03 4.3E403
Watershed ictal 9.3E+02 2.2E+03 3.8E+03 1.0E+03 2.7E+03 4.3E+03
> Point sources
Nitrogen loading
(kg y™)
low mean high
i. NPDES facilities
C.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha” vy kay'")
(ha) {% of fotaly low mean high low mean high
i. Land use
Croptand 17.8 5.1 11.2 16.0 21.3 2.0E+02 2.9E+02 3.8E+02
Pasture Q.0 0.0 58 8.3 11.3 0.0E+00 0.0E+00 0.0E+G0
Forest B7.2 25.1 0.3 0.5 1.1 2.6E+01 445401 9.8E+01
Non-forested wetland 56 1.6 0.0 1.3 10.8 0.0e+00 7.2E+00 B.0E+0]
Mining 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.CE+00
Qpen land 16.1 4.5 0.3 0.5 1.1 4.8E+00 8.0E+00 1.8E+01
Participatory recreaticn 1.5 0.4 1r.9 19.3 222 2.68+01 2.83E+1 JIEHOY
Spectator recreation 0.0 0.0 17.9 19.3 222 G.0E+0C 0.0E+00 G.OE+00Q
Water-based recreation 6.2 1.8 3.7 3.7 126 2.3E+01 3.6E+01 7.98+01
Residential, multi-family 1.0 0.3 10.4 28.3 34.7 1.1E+01 2.9E+01 3.8E+01
Residential, < % acre lots 0.0 0.0 7.9 217 27.3 0.0E+00 0.0E+00 0.0E+00
Residential, ¥ to ¥ acre lots 101.0 291 47 13.0 17.5 4.7E+02 1.3E+03 1.8E+03
Residential, > ¢ acra lots 42.5 12.2 27 7.9 11.7 1.2E+02 3.3E+02 5_.0E+02
Sait marsh 51.6 14.9 0.0 13 10.8 0.0E+00 6.7E+01 5.6E+02
Commercial 10.2 2.9 0.8 1.4 3.2 9.2E+00 1.4E+01 3.3E+01
industrial 0.0 0.0 0.9 1.4 3.2 0.0E+00 Q.0E+00 0.0E+00
Urban open 1.5 0.4 0.3 0.5 1.1 4.58-01 7.5E-01 1.7E+00
Transportation 00 0.0 0.9 14 3.2 0.0E+00 0.0E+00 0.0E+00G
Waste disposal 00 0.0 0.8 14 3.2 0.CE+00 Q.0E+00 0.0E+00C
Open water 5.2 1.5 0.0 25 10.8 0.0E+00 1.3E+01 5.6E+01
Woody perennial 0.0 0.0 54 14.8 21.0 0.0E+00 Q.0E+00 0.0E+00
Land use tatal 347.4 100.0 8.9E+02 2.2E+03 3.6E+03
Embayment Nitrogen joading coefficient Nitrogen [oading
area (kg ha™' ¥ kay™"
{ha) low mean high low mean high
ii. Atmospheric depasition 11.8 3.y 57 12.6 4 4E+01 6. 7E+01 1,5E+02
River flow Nitregen concentration Nitrogen leading
(m*s™) (mg/L) k¥
mear low mean high low mean high
iii. River (upstream of delineation) 0.0 0.0E+00  0Q.6E+0C  0.0E+00 D.0E+00 8.0E+00 0.0£+00
Non-point source total 9 3E+02 2.2E+03 3.8E+03




Tabie B-80. Nitrogen loading analysis for the Sesuit Harbor Watershed Delineation

¥» Summary
Present nitrogen ioading Future nitrogen leading {buildout)
(kg v (kay™
low mean high low mean high
Paint sources 0.0E+00 0.0E+00 0.05+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 2.6E+03 S5.6E+03 8.1E+03 3.0E+03 6.8E+03 9.3E+03
\Watershed total 2.6E+03 5.6E+03 8.1E+03 3.0E+03 8.8E+03 9.8E+03
¥ Point sources
Nitrogen loading
kg y™")
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+0C
» Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha* y°h kayh
{ha) {% of total) low mean tigh low mearn high
i. Land use
Cropland 20.8 29 1%.2 16.0 213 2.3E+02 33E+02 4. 4E+02
Pasture 0.0 Q.0 5.8 83 11.3 0.0E+00Q 0.0E+00 0.0E+00
Forest 2206 31.1 0.3 0.5 1.1 5.6E+01% 1,1E+02 2.4E+02
Nen-forested wetland 6.5 0.9 0.0 1.3 10.8 0.0E+00 8.4E4+00 7.0E+01
Mining 1y 2.5 6.9 1.4 32 1.6E+01t 2.5E+01 5.7E+01
Open land 16.1 23 0.3 0.5 1.1 4.8E+00 B.0E+00 1.8E+01
Participatory recreation .7 55 17.9 18.3 22.2 6.984+02 7.5E+02 B.6E+02
Spectator recreation 3.5 0.5 17.9 19.3 222 6.3E+01 6.8E+01 7.5E+01
‘Water-based recreation 5.2 0.9 37 5.7 12.8 2.38+01 3.6E+01 7.5E+04
Residential, muiti-family 1.0 0.1 12.3 333 40.4 1.2E+01 3AE+01 4.1E+01
Residential, < Vi acre Jots 20.9 3.0 9.3 254 31.5 1.98+02 5.3E+02 6.6E+02
Residential, ¥ to % acre lots 1734 24.5 54 15.0 19.8 9.4E+02 26E+03 J.4E+03
Residential, > ¥4 acre lots 95.2 134 31 8.9 12.8 3.0E+02 8.4E+02 1.2E+03
Salt marsh 518 73 [¢31] %3 10.8 0.0E+00 6.7E+01 5.6E+02
Commercial 11.8 t.7 9 1.4 3.2 11E+01 1.7E+Q1 3.8E+01
Industrial 4.9 Q.7 0.9 1.4 3.2 4.4E+00 6.9E+00 1.6E+01
Urban open 55 0.8 0.3 c.5 1.1 1.7E+00 2.8E+00 B.1E+OD
Transporiation 0.0 0.0 0.9 1.4 32 G.0E+00 0.0E+00 C.0E+00
Waste disposal 0.0 0.0 0.9 1.4 3.2 G.0E+00 0.0E+00 0.02+00
Open water 14.3 2.0 0.0 25 10.8 0.0E+00 3.68+01 1.5E+02
Woaody perennial 0.0 0.0 54 14.8 21.0 0.0E+Q0 DOE+OO G.0E+D0
Land use total 708.8 100.0 2.6E+03 5.5E+03 §.0E+03
Embaymant Nitrogen loading coefficient Nitrogen loading
area (kg ha” y'") kg y™)
(ha) low mean high lew mean high
ii. Atmospheric depesition 11.8 3.7 5.7 12.6 4.4E+01 B.7E+01 1.5E+02
River flow Nitrogen concentraticn Nitregen loading
(m*s™) (mgiL) (kg ¥
mean low mean high low mean high
iii. River (upstream of defineation) c.0 G.0E+00 0.0E+00  0.0E+D0 Q.0E+00 0.05+00 Q.0E+00
Non-point source total 2.6E403 5.6E+03 B.1E+03




Table B-81. Nitrogen loading analysis for the Rock Harbor 1000 m Boundary Delineation

> Summary
Present nitrogen Joading Future nitrogen loading (buildout)
gy kg vy
low mean high low mean high
Point sources 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 .0E+00
Non-point sources 3.0E+02 B.2E+02 1.4E+03 3.4E+02 9.4E+02 1.6E+03
Whatershed total 3.0E+02 8.2E+02 1.4E+03 3.45402 2.4E+402 1.6E+03
¥ Point scurces
Nitrogen loading
kg y™
low mean high
i. NPDES facilities
0.0E+00 0.CE+00 Q.0E+00
Puoint source total 0.0E+00 0.0E+00 0.0E+00
¥ Non-point sources
Nitrogen lvading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha' v kg v
{ha} (% of totai) low mean high low mean high
i. Land use
Cropland 0.0 0.0 11.2 16.0 21,3 0.0E+00 0.0E+00 ¢.0E+00
Pasture 1.6 1.4 58 8.3 1.3 9.3E+00 1.3E+01 1.8E+01
Forest i7.5 14.7 0.3 0.5 1.1 5.2E+0¢ 8.7E+00 1.9E+01
Non-forested wetland 34 2.8 0.0 1.3 10.8 0.0E+00 4.4E+00 3.6E+01
Mining .o 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Open land 14,2 11.9 03 0.5 1.1 4.3E+00 7.1E+00 1.6E+01
Participatory recreation .0 0.0 7.9 19.3 222 0.08+00 0.0E+00 0.0E+00
Spectator recreation G.0 00 7.9 19.3 222 0.0E+00 0.0E+G0 0.0E+00
Water-based recreation 24 2.1 3.7 57 126 9.0E+00 1.4E+01 3.1E+01
Residential, multi-family 0.0 0.0 19.6 52.8 62.3 0.0E+00 0.0E+00 0.0E+00
Residential, < % acre lots 2.0 a.0 4.7 9.8 47.7 0.0£+00 0.0E+00 0.0E+00
Residential, 7 to ¥z acre lots 8.0 6.8 5.4 229 286 6.7E+01 1.8E+02 2.3E+02
Rasidential, > ¥ acre lots 403 33.9 4.5 12.8 17.3 1.85+02 5.2E+02 7.0E+02
Salt marsh 270 22.8 0.0 1.3 10.8 Q.0E+00 J.5E+01 2.9E+02
Commercial 09 Q.7 09 1.4 3.2 7.7TE-01 1.2E+00 2.7E+00
industrial 0.7 0.6 0.9 1.4 3.2 6.4E-01 9.9E-01 2.3E+00
Urban open 0.0 0.0 0.3 0.5 14 0.08+00 0.0E+00 0.0E+00
Transpartaticn 28 2.3 0.9 1.4 3.2 2.5E+00 3.9E+00 8.9E+00
Waste disposal 0.0 0.0 0.9 1.4 3.2 0.0E+00 0.0E+00 0.0E+00
Open water 2.0 0.0 0.0 25 10.8 C.0E+00 0.0E+00 0.0E+00
Woady perennial 0.0 0.0 5.4 14.8 21.0 C.0E+QD 0.0E+00 0.0E+00
Land use total 1387 100.0 2.8E+02 7.9E+02 1.4E+03
Embayment Nitregen loading coefficient Nitrogen loading
area (kg ha* y™") (kg y™"
{ha) low mean high low mean high
ii. Atmospheric deposition 57 37 5.7 12,6 2.1E+D1 3.2E+01 7.2E401
River flow Nitrogen concentration Nilrogen loading
(m®s™) (mg/) (kg y™
mean low mean high low mean high
iii. River (upstream of delineation} 0.0 0.0E+00  0.0E+00  0.0E+00 G.0E+00 0.0E+CO 0.0E+00
Non-point source total 3.0E+02 8. 2E+02 1.4E+03




Table B-82. Nitrogen loading analysis for the Rock Harbor Watershed Delineation

¥ Summary
Present nitrogen [oading Future nitrogen loading (buildous)
(kg ¥y} (kay™)
Jow mean high low mean high
Point sources 0.0E+00 D.0E+00 0.0E+00 0.0E+00 C.0E+D0 0.0E+00
HNon-point sources 3.8E+02 1.0E+03 1.9E+03 4.3E+02 1.2E+03 21E+03
Watershed total J.8E+02 1.0E+03 1.9E+03 4.3E+02 1.2E+03 21E+03
» Paint sources
Nitrogen loading
(kay™)
low mean high
i. NPDES facilities
0.GE+00 0.0E+C0 0.0E+00
Point source total 0.0E+00 0.0E+00 0.0E+00
> Non-peint sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha' yh) (ka v
(ha) (% of total) low mean high low mean high
i. Land use
Croptand 0.0 0.0 1.2 16.0 21.3 C.0E+00 Q.0E+00 0.0E+Q0
Pasture 16 o7 5.8 8.3 11.3 9.3E+00 1.3E+01 1.8E+01
Forest 44.8 201 0.3 0.5 1.1 1.3E+01 2.2E+01 4.9E+01
Non-forested wetland 4.4 20 0.0 1.3 10.8 0.0E+00 5.72+00 4. 7E+01
Mining 0.0 0.0 08 14 3.2 0.0E+00 0.0E+00Q 0.0E+00
Qpen land 16.3 7.3 0.3 0.5 1.1 4,8E+00 8.2E+00 1.8E+01
Participatory recreation 0.0 0.0 17.9 19.3 222 0.0E+00 0.0E+00 0.0E+00
Spectator recreation 0.9 0.0 17.9 18.3 222 0.0E+00D 0.0E+Q0 0.0E+00
Water-based recreation 24 1.1 T 57 12,6 9.0E+00 1.4E+03 3.4E+01
Residential, muiti-family 6.8 3.0 10.6 287 35.2 7.1E+01 1.8E+02 2.4E+02
Residential, < % acre lots 0.0 0.0 8.0 22.0 27.6 0.CE+Q0 0.0E+00 C.0E+00
Residential, ¥4 to % acre lots 10.8 4.8 4.7 13.2 17.7 5. 1E+0t 1.4E+02 1.9E+02
Residential, > % acre [ots 59.8 26.9 2.8 7.9 11.8 1.7E+02 4,88+02 7.1E+02
Salt marsh 27.0 2.1 0.0 1.3 10.8 Q.0E+00 3.5E+01 2.9E+02
Commerciaf 5.0 5.7 0.9 1.4 3.2 3.2E+01 4 9E+01 1.1E+02
industrial 08 04 0.9 14 3.2 7.6E-01 1.26+00 2.7E+00
Urban open 1.8 0.8 03 0.5 1.1 5.3E-01 8.9E-01 2.0E+00
Transportation 48 21 0.9 14 3.2 4.3E+00 6.7£+00 1.5E+01
Waste disposal GG o0 0.9 1.4 3.2 0.0E+00 G.0E+00 0.0E+00
Open water 67 30 0.0 2.5 10.8 0.0E+00 1.7E+M1 7.3E+01
Woody perennial c.c 0.0 5.4 14.8 210 0.0E+00 0.0E+00 0.0E+00
Land use total 2231 100.0 3.6E+02 9.9E+02 1.8E+03
Embayment Nitregen loading coefficient Mitrogen loading
area (xg ha'' y7) (kay™)
{ha) low mean high low mean high
i, Atmospheric deposition 57 3.7 57 1286 2.1E+01 3.2E+01 7. 2E+01
River flow Nitregen concentration Nitrogen lecading
{m*s™) (mgiL) thg y™"
mean low mean high low mean higa
iii. River (upstream of defineation) c.0 0.0E+00  0.0E+00  Q.0E+00 0.0E+00 0.0E+0D 0.0E+C0
MNon-point source total 3.8E+02 1.0E+03 1.9E+03




Table B-83. Nitrogen loading analysis for the Pamet River 1000 m Boundary Delineation

» Summary
Present nitrogen loading Furture nitrogen |eading (buildout)
(kg ¥y kay')
low mean high low mean high
Point sources D.0E+00 0.0E+30 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Non-point sources 6.0E+D2 1.5E+03 3.5E+03 7.6E+02 2.0E+03 4 2E+03
Watershed total 8.0E+02 1.5E+03 3.5E+03 7.6E+02 2.0E+03 4.2E+03

» Point sources

Nitrogen loading
kg y™)
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
FPaint source totai 0.0E+00 Q.CE+00 0.0E+00
> Non-polnt sources
Nitrogen loading coefficient Nitrogen loading
Area within 1000 m boundary (kg ha' y) kg vy
(ha) {% of totah) low mean high low mean high
i. Land use
Cropland 0.0 0.0 1.2 16.0 21.3 0.0E+00 0.0E+00 0.0E+00
Pasture 1.5 0.3 58 8.3 11.3 8.9E+00 1.3E+01 1.7E+01
Forest 172.4 34.6 0.3 0.5 1.3 5.2E+01 8.6E+01 1.9E+02
Non-forested wetiand 20.4 4.1 0.0 1.3 10.8 0.0E+00 2.7E¥01 2.2E+02
Mining 0.0 0.0 0.8 1.4 3.2 0.0E+00 0.OE+0C 0.0E+00
QOpen land 453 9.1 0.3 0.5 1.1 1.4E+01 2.3E+01 5.0E+01
Participatory recreation 13 0.3 17.9 19.3 222 24E+01 2.5E+01 2.9E+01
Spectator recreation 14 0.3 17.9 19.3 222 2.6E+01 2.8E+01 3.2E+01
Water-based recreation 1.7 0.3 3.7 57 128 6.3E+00 9.7E+00 2.1E+01
Residential, multi-family c.0 0.0 8.1 221 7.7 0.0E+00 0.0+00 0.0E+00
Residential, < ¥% acre lots 0.0 0.0 6.2 171 221 G.0E+00 0.0E+00 0.0E+00
Residential, % to 12 acre lots 6.6 1.3 3.7 10.5 14.7 24AE+01 6.9E+01 9.6E+01
Residential, > ¥ acte lots 137.9 27.7 2.3 6.6 10.3 3.1E+02 S.1E+02 1.4E403
Salt marsh a0.9 18.2 0.0 1.3 1.8 G.0E+00 1.2E+02 9.8E+02
Commercial 4.5 0.8 0.9 1.4 3.2 3.7E+HOD 5.8E+00 1.3E+01
Industrial 0.0 0.9 0.9 1.4 3.2 0.CE+00 0.0E+00 0.0E+CO
Urban open 3.5 Q.7 0.3 0.5 1.1 1.1E+00 1.8E+00 3.9E+00
Transportation 10.9 22 0.9 14 3.2 9.BE+00 1.5E+01 3.5E+01
Waste disposal 0.0 00 0.9 1.4 iz 0.0E+00 0.0E+Q0 0.GE+00
Open water 0.0 0.0 0.0 2.5 10.8 0.0E+00 0.0E+00 0.0E+00
Woady pereanial 0.0 0.0 5.4 14.8 21.0 0.0E+00 0.0E+00 0.0E+00
Land use total 497.9 100.0 4 BE+02 1.3E+03 3.1E+03
Embayment Nitrogen foading coefficient Nitrogen loading
area (kg ha™ yh ko y™)
{ha) fow mean high low mearn high
#i. Atmospheric deposition 31.7 37 57 12.6 1.2E+02 1.8E+02 4.0E+02
River flow Nitregen concentration Nitrogen loading
(m®s7) (mgiL) kgy™)
mean low mean high low mean high
iii. River {upsiream of delineation} 0.0 GOE+00  Q.0E+00  0.0E+00Q 0.0E+00 C.0E+00 0.0E+00

Nea-peint source fotal

5.0E+02 1.5E+03

3.5E+03




Table B-84. Nitrogen loading analysis for the Pamet River Watershed Delineation

¥ Summary
Present nitrogen loading Future nitrogen loading (buildout)
kg ¥ (kg y™
low mean high low mean high
Pgint sources 0.0E+00 0.0E+00 0.0E+Q0 0.0E+CD 0.0E+00 0.CE+0D0
Non-point sources 9.0E+02 2.3E+403 5.4E+03 1.5E+03 4.0E+03 8.0E+03
Watershed total 9.0E+02 2.3E+03 5.4E+03 1.5E+03 4.0E+03 8.0E+03
> Point sources
Mitrogen loading
kgy™
low mean high
i. NPDES facilities
0.0E+00 0.0E+00 0.0E+00
Point source total 0.GE+00 0.0E+Q0 0.0E+00
¥ Non-point sources
Nitrogen loading coafficient Nitrogen loading
Area within watershed {kg ha™ y") (kg y™
(ha) {% of total) low mean high low mean high
i. Land use
Cropland 0.0 0.0 1.2 16.0 21,3 0.0E+00 0.0E+00 0.0E+00
Pasture 1.5 0.2 5.8 8.3 11.3 9.5E+00 1.4E+01 1.8E+01
Farest 584.4 55.2 0.3 0.5 11 1.8E+02 2.98+02 B.4E+02
Non-forested wetand B5.3 8.1 0.0 1.3 10.8 0.0E+00 11E+02 9.2E+02
Mining £9 0.6 0.9 1.4 3.2 5.3E+00 8.2E+00 1.98+01
QOpen land 50.5 4.8 0.3 0.5 1.1 1.58+01 2.5E+01 5.6E+01
Pagsticipatory recreation 13 0.1 17.9 19.3 222 2.48+01 2.5E+01 2.9E+01
Spectator recreation 1.4 0.1 17.9 19.3 222 2 6E+01 2.BE+01 3.2E+01
Water-based recreation 1.7 0.2 3.7 57 12.6 6.3E+00 9.7E+00 2.1E+01
Residential, multi-family 0.0 0.0 8.4 23,0 287 0.0E+00 0.0E+00 0.0E+00
Residential, < % acra lots 0.¢ 0.0 6.4 7.7 2.8 0.0E+00 0.0E+00 C.0E+00
Residential, % to Y4 acre lots 6.7 08 39 10.9 18.1 2.6E+01 7.2E+01 1.0E+02
Residential, > % acre lots 202.4 19.1 2.3 6.8 10.5 4.7E+02 1.4E+03 2.1E+03
Salt marsh 30.9 86 0.0 1.3 10.8 0.0E+00 1.2E+02 9.8E+02
Commercial 5.2 05 0.9 14 32 4.TE+Q0 7.3E+Q0 1.7E+01
Industrial ¢0 Q.0 0.9 1.4 3.2 0.0E+C0 0.0E+00 0.0E+00
Urban cpen 35 0.3 03 5 1.4 1.1E+G0 1.BE+00 3,9E400
Transportation 168 16 Q.2 1.4 3.2 1.8E+01 2.3E+01 5.3E+01
‘Waste disposal 00 0.0 0.9 1.4 3.2 0.0E+CD 0.0E+Q0 0.0E+00
Open water 0.9 0.1 0.0 2.5 10.8 0.0E+00 246400 1.0E+01
Wocdy perennial 0.0 a.c 54 14.8 21.0 0.0E+00 0.0E+00 0.0E+C0
Land use {otal 1058.4 100.0 7.8E+02 2.1E+03 5.0E+03
Embayment Nitregen loading coefficient Nitrogen loading
area (kg ha™" vy kg y"
(ha} low mean high low mean high
ii. Atmospheric depositicn 31.7 37 57 12.6 1.2E+02 1.BE+02 4.0E+02
River flow Nitrogen concentration Nitrogen loading
(s (mgiL) {kg ¥
mean fow mean high fow mean high
fl. River (upstream of delineation} 0.0 0.0E+00 0.0E+CD  0,0E+Q0 0.0E+0G 0.0E+00 Q.0E+00
Non-point source total 9.0E+02 2.3E+03 5.4E+03




Table B-88. Nitrogen loading analysis for the Provincetown Harbor Watershed Delineation

> Summary
Present nitrogen loading Future nitrogen loading (buildout)
ka v (kg y)
low mean high low mean high
Point sources 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00C 0.0E+00 0.0E+00
Non-point scurces B8.6E+03 1.2E+04 2.7E+04 7.1E+03 1.3E+04 2,9E+04
Watershed total 6.6E+03 1.2E+04 2.7E+04 7.1E+03 1,3E+04 2.9E+04
> Point sources
Nitregen loading
kg ¥")
low mean high
i. NPDES faciities
0.0E+00 0.0E+00 0.0E+00
Point source tota 0,0E+00 0.CE+Q0 0.0E+00
¥ Non-point sources
Nitrogen loading coefficient Nitrogen loading
Area within watershed (kg ha™ y") kg ¥y
(ha) {% of total) fow mean high ow mean high
i. Land use
Cropland 00 0.0 i1.2 16.0 21,3 0.0E+00 0.0E+00 C.CE+00
Pasture 0.0 0.0 5.8 83 1.3 0.0E+00 0.0E+00 C.0E+00
Forest 467.3 28.2 0.3 0.5 1.1 1 4E+02 2.3E+02 5.1E+02
Non-forested wetland 160.5 8.7 0.0 1.3 10.8 0.0E+00 2.1E+02 1.7E+03
Mining 0.0 0.0 0.9 1.4 3.2 0,0E4G0 0.0E+C0 0.0E+00
QOpen land 383.4 231 0.3 a5 1.1 1.2E+02 1.9E+02 4.2E+02
Participatory recreation 13.4 +X: ] 17.9 18.3 22.2 2.3E+02 2.5E+02 2,9E402
Spectator recreation 27 G.2 17.8 183 222 4.9E+01 5.2E+01 5.0E+01
Water-based recreation 151 0.9 a7 57 12.6 5,6E+01 8.6E+01 1.9E+02
Residential, multi-family 10.4 0.6 81 22.2 27.9 8.5E+01 2.3E+02 2.8E+02
Residential, < 4 acre lots 107.2 6.5 6.2 17.2 22.2 B.7E+02 1.8E+03 24E+03
Residential, % to ¥ acre lols 37.4 2.3 38 10.6 14.8 1.4E+02 4.0E+02 5.5E+02
Residential, > ¥ acre lots 32.1 1.9 23 6.6 10.3 7.3E+01 2.1E+02 3.38+02
Salt rmarsh 105.9 6.4 o.c 1.3 10.8 0.0E+D0 1.4E+02 1,1E+03
Commerciat 82.5 5.0 0.5 14 3.2 74E+01 1.2E+02 2.6E+02
Industriat 0.8 0.0 0.9 1.4 3.2 7.2E-01 11E+00 2.8E+00
Urkan open 228 1.4 Q.3 Q.5 1.1 6.BE+C0 1.1E+01 2. 5E+01
Transportation 43.8 2.6 0.9 14 3.2 J.9E+01 B1E+01 1.4E+02
Waste disposal B.6 0.5 09 1.4 32 7.8E+00 1.2E+01 2.8E+01
Open water 163.5 2.9 0.0 2.5 10.8 0.0E+00 £ 1E+02 1.8E+03
Woody perennial 0.9 0.0 5.4 14.8 21.0 O.CE+00 Q0.0E+00 0.0E+00
Land use total 1657.4 100.Cc 1.7E+03 4.5E+03 t.0E+04
Embayment Nitrogen loading coefficient Nitrogen toading
area {xg ha™* y'") kay™)
{ha) low mean high low mean high
ii. Atmospheric deposition 1338.0 3.7 57 12.6 5.0E+03 7.6E+03 1.7E+04
River flow Nitregen concentration Nitrogen loading
(m*s™ (mgiL) &oy"
mean low mean high low mean high
iii. River (upstream of delineation) 0.0 G.0E+00 0.0E+00  0.0E+CO 0.0E+00 0.0E+4G0 0.0E+00
Non-peint source total 6.6E+03 1,2E+D4 2.7E+04




